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BATHYMETRICAL SURVEY OF THE FRESH-WATER LOCI is

OF SCOTLAND. 1

F/nder the direction of Sir John Murray, K.< '.I'... F.R.S., I >.Sc, etc.,

and Laurence Pullar, F.R.S.E.

Introductory.

The tield work connected with the sounding of the Scottish fresh-water

lochs was brought to an end for the season in the month of October.

Two members of the staff—Mr. E. R. Watson and Mr. James Murray—
have, however, been stationed at Fort Augustus on Loch Ness during

the winter for the purpose of making continuous observations on the

changes of temperature, the seiches, and the organisms in the waters of

Loch N^ss and some of the adjoining lochs. These observations have

ahead v yielded some interesting results, which will be published in a

later paper.

Part III.

—

Lochs of the Tav Basin.

This paper concludes the account of the work of the Lake Survey
among the lochs of the Tay basin, and deals with over thirty of the

smaller lochs which were surveyed early in the summer of 1903 by
Mr. James Murray. Some of these little lochs are remotely situated

among the hills, and could only be reached by cycling and walking, the

soundings being taken by means of the small machine figured in the

September number of the Magazine, which could be lashed to a bicycle

1 Continued from vol. xix. p. 580.

VOL. XX.



2 SCOTTISH GEOGRAPHICAL MAGAZINE.

or carried in the hand ; in this work Mr. Murray had the assistance of

Mr. William Fraser, cyclist-boatman. For the signification of the names

U/VG/>dtt S—^—~?3

30 Eng Mde

FIG. 1.— INDEX MAP OF THE TAY BASIN.

of the lochs we are indebted to Mr. Hew Morrison, Librarian of the

Edinburgh Public Library.

Maps and Illustrations.

The maps illustrating this paper are reduced from the 6-inch

Ordnance Survey charts, and are published by permission of the

Controller of H.M. Stationery Office.

Plate I. shows Lochs Bhac, Con, Tilt, Moraig, Loch, and nan Eun,

the contour-lines of depth being drawn in at 5, 10, 25, 50, and 75 feet.

Plate II. shows Lochs of Craiglush, Lowes, and Butterstone, the

contour-lines of depth being drawn in at 10, 20, and 40 feet.

Plate III. shows Lochs of Clunie and Drumellie, Long, Pitlyal, Eae,

Fingask, White, and Black Lochs, Loch Bog (or Stormont Loch), and

Monk Myre, the contour-lines of depth being drawn in at 10, 25, and

50 feet,

Plate IV. shows Lochs Freuchie, Hoil, and Fender, the contour-lines

of depth being drawn in at 25, 50, and 75 feet.

Plate V. shows Loch Turret, Lochan Uaine, Pond of Drummond, and

Loch Monzievaird (or Ochtertyre Loch), the contour-lines of depth being

drawn in at 10, 25, 50, and 75 feet.

Plate VI. shows Lochs Benachally, Lintrathen, Shechernich, Auchen-
chapel, and Forfar, the contcur-lines of depth being drawn in at 10, 25.

and 50 feet.



BATHYMKTRICAL SUKVETX OF FRESH-WATER LOCHS OF SCOTLAND.

Map showing the surface geology of the headwaters of the Tay,

generalised from the maps of H.M. Geological Survey where the ground

has been surveyed, published by permission of the Director-General of

the Geological Survey of the United Kingdom.

In addition to the maps, there are three woodcuts in the text, one-

showing the Tay basin on a small scale, the other two illustrating the

character of the scenery around Lochs Turret and Freuchie.

10. The Remaining Smaller Lochs of the Tay Basin.

A dozen of the smaller lochs in the basin of the Tay were dealt with

in the previous article of this series, published in the November number

of the Magazine, and in this article it is proposed to give the bathymetrical

results obtained in the remaining thirty-one smaller lochs.

Loch Bhac. 1—Loch Bhac (Bhaic, or Vach) lies to the north of Loch

Tummel, and flows by the Allt Bhaic into the river Garry between Struan

and Blair Atholl. It contains fine trout, but the fishing is strictly

preserved. It is surrounded by low heather-dad hills, which slope

gradually up from the shores of the loch. There are few weeds, and

the bottom is sandy or in parts) gravelly. Loch Bhac trends in a

north-east and south-west direction, and is extremely simple in outline

and in conformation. It is over one-third of a mile in length, and

one-sixth of a mile in maximum breadth, the mean breadth being over

one-eighth of a mile, or 33 per cent, of the length. Its waters cover an

area of about 31 acres, or one-twentieth of a square mile, and it drains

an area thirty-six times greater, or nearly 2 square miles. About thirty

soundings were taken, the maximum depth observed being 42 feet. The
volume of water contained in the loch is estimated at 22,104,000 cubic

feet, and the mean depth at 16 J, feet, or 39 per cent, of the maximum
depth. The length of the loch is 48 times the maximum depth, and

122 times the mean depth. Loch Bhac forms a simple basin, the

bottom sloping gradually down on all sides to the deepest part, which is

approximately centrally placed, but rather nearer to the southern end

and to the eastern shore, where the slope of the bottom is steeper than

at the northern end and off the western shore. The area of the lake-floor

covered by less than 10 feet of water is about 16 acres, or 51 per cent, of

the entire area of the loch : that covered by water between 10 and 25

feet in depth is about S»acres, or 25 per cent. : and that covered by more
than 25 feet of water is about 7 acres, or 24 per cent, of the total area

of the loch. Loch Bhac was surveyed on July 6, 1903, but the elevation

of its surface above the sea could not be determined from bench-mark,

though from a spot-level at the north end of the loch it is apparently

slightly under 1070 feet. The water rises and falls very little, the

range being probably less than 1 foot. On commencing the survey at

G.15 p.m. the temperature of the surface water was 53*0° Fahr. (the air-

temperature being 46 -

0), and in the centre of the loch a little later

readings at the surface, at 25 feet, and at 40 feet gave identical results,

45 , 0" (the air-temperature being 44 0°).

Loch Cmi.'1—Loch Con (Chon, or Choin) lies to the east of Loch Garry,

1 -Lncli of the Peat Bank. - =Loch of the Otter.
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and flows by the Allt Ckoiii into Erochy Water, which joins the river

Garry at Struan. It was formerly a good trout loch, but now contains

many pike, which are supposed to have been maliciously introduced.

Its gradually sloping shores are heather-clad, with few large boulders.

There are trees on the islands and on the promontory at the west end.

The outflowing burn goes through a large flat mass of moraine dtbris,

which extends far down the burn. It trends in an east and west

direction, and is extremely irregular in outline, being almost divided

into two portions by a narrow constriction near the middle of the loch.

It is nearly a mile in length, and over a quarter of a mile in maximum
breadth, the mean breadth being over one-tenth of a mile, or 11J per

cent, of the length. Its waters cover an area of about 65 acres, or one-

tenth of a square mile, and it drains an area of over 3-i square miles

—

an area 37 times greater than the area of the loch. Over sixty soundings

were taken, the maximum depth observed being 9 feet. The volume of

water contained in the loch is estimated at 9,818,000 cubic feet, and the

mean depth at 3i feet, or 39 per cent, of the maximum depth. The
length of the loch is 550 times the maximum depth and 1130 times the

mean depth. Loch Con is very shallow, and the central constriction

cuts it into two basins, the deepest water being found near the east end,

where two soundings of 9 feet were taken, while a sounding of 8 feet

was taken in the basin to the north-west of the constriction. The area

of the lake-floor covered by less than 5 feet of water is about 5 1 acres,

or 78 per cent, of the total area of the loch. Loch Con was surveyed

on July 4, 1903, but the level above the sea could not be determined

with certainty because of the disparity between the spot-levels around

the loch. The loch was about its lowest on the date of the survey, and

drift-marks were observed about 3 feet above the water. The tempera-

ture of the surface water on commencing the survey at 3 P.M. was
54*3° Fahr. (air-temperature 50 -

0°), and at 5 P.M. readings at the

surface and at a depth of 8 feet both gave 55 -0° (the air-temperature

being 51-0°).

Loch Tilt.
1—Loch Tilt, at the head of the glen of that name, consists

in reality of two lochs, a broad burn flowing from the larger (northern)

loch to the smaller loch, which is about one foot lower and full of

weeds. The larger loch is nearly half-filled with weeds (Equisetum),

and the bottom is stony where free from weeds. The shore is stony,

and the loch is surrounded by an almost flat terrace of peat with stones,

with high, rounded, heather-clad hills on the west side. Loch Tilt is

over one-third of a mile in length, and one-fifth of a mile in maximum
breadth, the mean breadth being about one-thirteenth of a mile, or 22

per cent, of the length. Its waters cover an area of about 17 acres, and

it drains an area twenty-one times greater—an area of nearly two-thirds

of a square mile. Over twenty soundings were taken, the maximum
depth observed being 5 feet. The volume of water is estimated at

1.839,000 cubic feet, and the mean depth at 2§ feet, or 50 per cent, of

the maximum depth. Loch Tilt is shallow, the great majority of the

soundings giving depths of 3 and 4 feet, only two soundings of 2 feet

and two soundings of 5 feet being recorded. The deeper water occurs

1 = Loch o.' th- Burns.
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off the eastern shore, one sounding of 5 feet having been taken about

60 feet from that shore, giving a gradient of 1 in 12. Weeds are

abundant off the south-western shore, and in the northern angle of the

loch, where there are many large stones in the water. Loch Tilt was

surveyed on July 9, 1903, and the level of the surface water was

determined by levelling from bench-mark as being 1653'5 feet above

the sea. The water in the loch was low, and drift-marks were observed

about a foot above the water. The surface-temperature at 6 A.M. on

the date of the survey was 54 -0° (the air-temperature being 58 - 0°).

Loch Moraig}—Loch Moraig is an artificial loch, having been origin-

ally an old snipe marsh banked up on the south ; it flows by a short

stream (the Allt Chluain) into the river Garry, between Blair Atholl

and Killiecrankie. It is well stocked with fine trout, but the fish-

ing is strictly preserved. The surrounding grassy hills slope gently up
from the loch. It trends in a north and south direction, and is very

irregular in outline, being widest at the southern end, while the

northern end is narrow and filled with weeds. It is over half a mile

in length, and over a quarter of a mile in maximum breadth, the mean
breadth being over one-tenth of a mile, or 19 per cent, of the length.

Its waters cover an area of 37 acres, or about one-seventeenth of a

square mile, and it drains an area of over 2 square miles—an area thirty-

five times greater than the area of the loch. About forty soundings

were taken, the maximum depth observed being 14 feet. The volume of

water contained in the loch is estimated at 8,921,000 cubic feet, and the

mean depth at 5 J,- feet, or 40 per cent, of the maximum depth. The
length of the loch is 207 times the maximum depth, and 524 times the

mean depth. Loch Moraig is on the whole shallow, only four soundings

exceeding 10 feet being recorded. The deepest water was found at the

southern end near the outflow, the maximum depth of 14 feet being

taken about 60 feet from the southern shore, giving a slope of 1 in 4'3
;

in this place soundings of 12 and 11 feet were also taken, and in the

northern half of the loch an isolated sounding of 10 feet was recorded.

The area of the lake-floor covered by less than 10 feet of water is about

34 acres, or 92 per cent, of the total area of the loch. Loch Moraig was

surveyed on July 7, 1903, but the elevation above the sea was not

determined; from spot-levels the elevation is probably about 1105 feet.

On the date of the survey the water in the loch was high owing to

recent rains, and the embankment was only a foot or two above the

loch, so that the water could rise only a very little higher. On com-
mencing the survey at 1 1 A.M. the temperature of the surface water was
52*0° Fahr. (the air-temperature being 51*0°). Temperatures taken in

the deepest part of the loch gave the following results :

—

Surface, 52-2 Fahr.

8 feet 51-8° „
14 „ :,]!..

(the air-temperntuve being 52*0 .

To the north-east of Loch Moraig, at the head of Glen Girnaig, lies

the little Loch Valican (or Valigan), also a good trout loch.

1 =Moraig's Loch : Moraig is a personal name.
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Loch Loch.—Loch Loch, a good trout loch, and containing char also,

is situated amid wild mountainous scenery, the hills on both sides being

very steep—Ben-y-gloe on the west, and the precipitous crags of Craig

au Loch on the east. Mounds of gravelly morainic debris occupy the

greater part of both shores, forming the prominent points. It flows

northward by the An Lochain into the river Tilt, which also receives

the waters from Loch Tilt at the head of the glen. It is a long narrow
loch, or rather two lochs, there being a very narrow constriction near

the middle dividing it into two portions, and it trends almost due north

and south. The two lochs were quite distinct on the date of the survey,

with a difference in level of about half a foot. It is about 1^ miles in

length, the southern portion being half a mile, and the northern portion

three-quarters of a mile in length, and about one- sixth of a mile in

maximum breadth, the mean breadth being about one-tenth of a mile,

or 8 per cent, of the length. Its waters cover an area of about 81 acres,

or one-eighth of a square mile, and it drains an area of about 2k square

miles, an area nineteen times greater than that of the loch. One
hundred soundings were taken, the maximum depth observed being

81 feet. The volume of water contained in the loch is estimated at

103,197,000 cubic feet, and the mean depth at over 29 feet, or 36 per

cent, of the maximum depth. The length of the loch is 80 times

the maximum depth and 222 times the mean depth. Loch Loch is

peculiar in outline and in conformation. Besides the principal central

constriction, which cuts the loch into two approximate halves, there

are three minor constrictions, each accompanied by a shoaling of the

bottom ; the most important of these divides the southern half of the

loch into two basins, the more southerly of which has a maximum
depth of 40 feet, while the maximum depth in the second basin is 53
feet. But the greatest depth of the loch is found in the northern half,

about one-fifth of a mile above the central constriction, where the loch

is widest. Here the maximum depth of the loch (81 feet) occurs

approximately centrally placed, but rather nearer the western than the

eastern shore, and here the slope of the bottom is very steep, a sounding

of 80 feet having been taken about 200 feet off the western shore, giving

a gradient of 1 in 2h, while a sounding of 75 feet was taken about the

same distance off the eastern shore. From the position of maximum
depth the water shoals, and the loch narrows, gradually towards the

northern end. The area of the lake-floor covered by less than 25 feet

of water is about 45 acres, or 55 per cent, of the total area of the loch;

that covered by water between 25 and 50 feet in depth is about 21

acres, or 26 per cent. ; that covered by water between 50 and 75 feet in

depth is about 10 acres, or 13 per cent., and that covered by more than

75 feet of water is about 5 acres, or 6 per cent, of the entire area of the

loch. Loch Loch was surveyed on July 9, 1903, but the elevation above

the sea could not be determined from bench-mark ; from a spot-level of

1480 a short distance up the inflowing burn, the elevation is probably

about 1450 feet. There was no evidence that the loch rises more than

a foot higher than on the date surveyed. Serial temperatures were

taken in the two halves of the loch : (1) in 40 feet of water near the
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southern end of the loch, and (2) in the deepest part of the northern

portion of the loch, with the following results :

—
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slope in this position, equal to 1 in 1*9, and off the western shore further

north a similar steep gradient is indicated by a sounding of 36 feet

taken about 100 feet from the shore, equal to 1 in 2"8. The soundings

reveal, further, an ill-defined shallow ridge, running in a north and
south direction across the wide portion of the loch, covered by less than

30 feet of water, with deeper water on both sides. The area of the lake-

floor covered by less than 25 feet of water is about 23 acres, or 64 per

cent, of the entire area of the loch. Loch nan Eun was surveyed on
July 2, 1903; its elevation above the sea could not be determined from

bench-mark, but estimated from spot-levels its elevation must be about

2575 feet,—the highest loch hitherto sounded by the Lake Survey.

There is evidently very little variation in the level of the surface of the

water, since no drift-mark indicating a higher level could be seen, and
a fall of a few inches would cease to feed the outflowing burn, which
forms a waterfall a few yards from the loch, the top of the fall being at

nearly the same level as the loch. The temperature of the surface water

on commencing the survey at 10'30 a.m. was 50'0° (the air- temperature

being 55"0°), and a series of temperatures taken at noon in the deepest

part of the loch gave the following results :

—

Surface, 50-8° Fahr.

25 feet, ........ 50"5 „

45 „ . . . . . •
_

• • 49-8 „

(the air-temperature being 50*0°).

Lochs Craiglush, Lowes, Butterstone, Cluriie, Drumellie, Bae,

Fingask, "White, Black, and the Stormont lochs form a connected series

of lochs all draining into the Lunan Burn, which flows into the river

Isla shortly before its junction with the river Tay ; they all contain

pike and perch, and trout also are taken in Lochs Craiglush, Lowes, and
Drumellie. The group nearest the source of the Lunan Burn consists of

Lochs Craiglush, Lowes, and Butterstone.

Loch of Craiglush.1—The Loch of Craiglush is situated in Drumbuie
Wood near Dunkeld, and is almost surrounded by trees. Its shores are

weedy, and where the Lunan Burn enters there is a large grassy flat

formed of material brought down by the stream. It trends in a north-

east and south-west direction, and is over half a mile in length, with a

maximum breadth of over a quarter of a mile, the mean breadth being

nearly one-fifth of a mile, or 32 per cent, of the length. Its waters

cover an area of about 70 acres, or over one-tenth of a square mile, and

it drains an area of about of square miles—an area 52 times greater

than the area of the loch. Over fifty soundings were taken, the

maximum depth observed being 44 feet. The volume of water contained

in the loch is estimated at 49,079,000 cubic feet, and the mean depth

at 16 feet, or 37 percent, of the maximum depth. The length of the loch is

70 times the maximum depth, and 190 times the mean depth. The Loch
of Craiglush forms a simple basin, the bottom sloping gradually down on

all sides towards the deepest part without any pronounced irregu-

larities. The maximum depth of 44 feet was observed in two places

opposite the entrance of the Lunan Burn, approximately in the centre of

1 = Loch of the Burnt Rock.
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the loch, but nearer the western shore and the southern end. The area

of the lake-floor covered by less than 20 feet of water is about 51 acres,

or 73 per cent, of the total area of the loch ; that covered by water

between 20 and 40 feet in depth is nearly 15 acres, or 21 per cent.:

and that covered by more than 40 feet of water is over 4 acres, or 6 per

cent, of the entire area of the loch. Loch Craiglush was surveyed on

June 2, 1903. and the height of the surface of the water above sea-level

was determined by levelling from bench-mark as being 32 7 6 feet, the

same as Loch of Lowes into which it flows. Temperature observations

taken in the deepest part of the loch at 7.45 a.m. gave the following

results :

—

Surface, 612 1'.

5 feet, 61-3°

- 61'2

9 574
10 „ 54-5

20 :>:.'•"

50-0

12 *9"0

the air-teinpemture being 19*0

This series shows a rapid fall in the temperature between 8 and 10

feet, amounting to G
-

7
;

(a fall of 3'S between 8 and 9 feet, and of 2*9°

between 9 and 10 feet), the extreme range of temperature from surface

to bottom amounting to 12"2 .

Loch of Lowes.—The Loch of Lowes, like the Loch of Craiglush, is

surrounded by trees: its shores are mostly composed of stony debris,

and weeds are abundant off the south-western shore where the artificial

channel from the Loch of Craiglush enters. It trends in a north-east

and south-we.st direction, and is 11 miles in length, with a maximum
breadth of over half a mile, the mean breadth being more than a quarter

of a mile, or 24 per cent, of the length. Its waters cover an area of

about 218 acres, or over one-third of a square mile, and it drains directly

an area of nearly 2 square miles, but since it receives the outflow from

the Loch of Craiglush its total drainage-area is about 7K square miles,

an area nearly 23 times greater than the area of the loch. Over sixth-

s' <undings were taken, the maximum depth observed being 53 feet.

The volume of water contained in the loch is estimated at 193,973,000
cubic feet, and the mean depth at nearly 20.', feet, or 39 per cent, of the

maximum depth. The length of the loch is 138 times the maximum
depth, and 360 times the mean depth. The Loch of Lowes forms, on the

whole, a simple basin, but with here and there minor undulations of the

bottom. The maximum depth of 53 feet was observed approximately

in the centre of the loch, but a short distance to the north of it a sound-

ing of 42 feet was taken apparently surrounded on all sides by shallower

water, and to the west a depth of 7 feet was observed with deeper water

all round. Generally speaking, the slope of the bottom is gentle, there

being no evidence of any steep gradients. The area of the lake-floor

covered by less than 20 feet of water is about 120 acres, or 55 per cent.
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of the total area of the loch ; that covered by water between 20 and 40
feet in depth is about 79 acres, or 26 per cent. ; and that covered

by more than 40 feet of water is about 19 acres, or 9 per cent, of

the entire area of the loch. The Loch of Lowes was surveyed on June

2, 1903, the same day as the Loch of Craiglush, and the elevation of the

two lochs above the sea was found by levelling to be identical, viz.

327 -

6 feet. When levelled by the Ordnance Survey officers on July 13,

1899, the elevation was found to be 327*9 feet above the sea. Tempera-
ture observations taken in the deepest part of the loch at 1.15 P.M. gave
the following results :

—

Sur
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the point at the outflow, where the 10-feet contour-line makes a great

bend inward j this bend affects also the 20-feet contour-line, so that

the 20-feet basin becomes somewhat crescent-shaped. The area of the

lake-floor covered by less than 10 feet of water is about 521 acres, or

48| per cent, of the entire area of the loch ; that covered by water

between 10 and 20 feet in depth is about 39J acres, or 36i per cent.;

and that covered by more than 20 feet of water is about 16 acres, or 15

per cent, of the total area of the loch. The Loch of Butterstone was

surveyed on June 1, 1903, and the surface of the water was found by

levelling from bench-mark to be 314*4 feet above sea-level. The
Ordnance Survey officers determined the level on July 31, 1899, as

being 3148 feet above the sea. Temperature observations were tal<en

in the deepest part of the loch in the afternoon of June 1, 1903, with

the following results :

—

Surface 63*0 Fahr.

5 feet, 62-8

LO 57*0

530°

the ttir-tetuperai me 1 «:n_r

This series shows a range from surface to bottom of 10", the greatest

fall being one of 55 between 8 and 10 feet. The water was warmer at

all depths than in Lochs Craiglush and Lowes at corresponding depths

;

the greatest decrease of temperature was observed at the same depth as

in Loch Craiglush ; the range of temperature was the same as that in

Loch Lowes, although there is only half the depth of water.

Loch of Clank}—The Loch of Clunie lies in a well-wooded valley,

and is surrounded by cultivated ground, except at Forneth woods. The

castle on the island in the loch, which seems to be artificial, is said to

have been the birthplace of the Admirable Crichton. On this island

a pair of herons built their nest in 1903, but nest and young were

destroyed by excursionists. Xear the middle of the north side of the

loch, and about 100 yards from the shore, is a mound of stones (two of

which were above the water on the date of the survey), said to have

been put down to indicate a sandbank. The Lunan Burn at the exit

of the loch is a long weedy stretch with no perceptible current, the

fall to the Loch of Drumellie being only 10 feet in a mile. The Loch

of Clunie is triangular in outline, with the apex pointing south. The
diameter from east to west and from north to south is nearly equal,

the length from east to west being rather less than two-thirds of a

mile, while the maximum breadth is slightly less, the mean breadth

being one-third of a mile, or 55 per cent, of the length. Its waters

cover an area of 134 acres, or over one-fifth of a square mile, and it

drains directly an area of nearly 8 square miles, but since it receives

the outflow from the Lochs of Butterstone, Lowes, and Craiglush, its

total drainage-area is over 16£ square miles—an area nearly 78 times

greater than the area of the loch. Over eighty soundings were taken,

the maximum depth observed being 69 feet. The volume of water

Loi h of the Calm Hollow.
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contained in the loch is estimated at 170/265,000 cubic feet, and the

mean depth at 29 feet, or 42 per cent, of the maximum depth. The
length of the loch is 47 times the maximum depth, and 112 times

the mean depth. The Loch of Clunie forms, generally speaking, a

simple basin, but with a few minor undulations of the bottom. The
2 5 -feet basin corresponds approximately with the outline of the loch,

but the 50-feet basin is somewhat irregular in outline, owing to two
elevations of the lake-floor: (1) Near the north-east angle of the loch,

where a sounding of 24 feet was taken, with depths of 3-3 and 35 feet

on one side and depths of 52 and 69 feet on the other ; and (2) a short

distance to the west, where a depth of 45 feet was observed, with 52
feet on one side and 60 feet on the other. These two elevations give

rise to a peculiar constriction in the outline of the 50-feet basin,

and the shallower elevation is the more striking because of its close

proximity to the deepest part of the loch, the maximum depth of 69

feet having been found comparatively close to the eastern shore. A
moderately steep slope was observed off the northern shore, opposite

the east lodge of Forneth House, where a depth of 1 4 feet was found

about 60 feet from the shore, equal to a gradient of 1 in 4*3. The area

of the lake-floor covered by less than 25 feet of water is about 68 acres,

or 51 per cent, of the total area of the loch; that covered by water

between 25 and 50 feet in depth is about 39 acres, or 29 per cent.; and
that covered by more than 50 feet of water is about 27 acres, or 20 per

cent, of the entire area of the loch. The Loch of Clunie was surveyed

on June 4, 1903, and the elevation of the lake surface above the sea

was determined, by levelling from bench-mark, as being 156*55 feet
;

when levelled by the Ordnance Survey officers on September 12, 1899,

the elevation was found to be 156*3 feet. Temperature observations

taken at 6.30 p."\r. in the deepest part of the loch gave the following-

results :

—

Surface ....
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where. It is about seven-eighths of a mile in length, with a maximum
breadth of nearly half a mile, the mean breadth being nearly one-third

of a mile, or 37 per cent, of the length. Its waters cover an area of

about 175 acres, or over a quarter of a square mile, and it drains

directly an area of over'Gi square miles, but, since it receives the outflow

from the Loch of Clunie and from Eae Loch, its total drainage-area is

about 23^ square miles—an area 86 times greater than the area of the

loch. Over seventy soundings were taken, the maximum depth observed

being 58 feet. The volume of water contained in the loch is estimated

at 221,902,000 cubic feet, and the mean depth at 29 feet, or 50 per

cent, of the maximum depth. The length of the loch is 78 times

the maximum depth, and 156 times the mean depth. The Loch of

Drumellie forms a flat-bottomed basin, the bottom sinking in two
places below the 50-feet line, with shallower water between. The
south-eastern 50-feet basin is based upon two soundings of 51 feet,

while in the north-western one the maximum depth of 58 feet was
observed, situated less than a quarter of a mile from the west end

of the loch. The average slope of the bottom is gentle, the steepest

slope observed being about midway along the southern shore, where
a sounding of 20 feet was taken about 100 feet from the shore, giving

a slope of 1 in 5. The area of the lake-floor covered by less than

25 feet of water is about 72 acres, or 41 per cent, of the total area

of the loch ; that covered by water between 25 and 50 feet in depth
is about 83 acres, or 47 per cent.; and that covered by more than

50 feet of water is about 20 acres, or 12 per cent, of the entire area

of the loch. The fact that the area between the 25- and 50-feet

contour-lines is greater than the area between the shore and the

25-feet line proves the flat-bottomed nature of the basin, as well

as the fact that the mean depth is fully half the maximum depth.

The Loch of Drumellie was surveyed on the same day as the Loch
of Clunie. June 4, 1903; the elevation above the sea was determined
by levelling from bench-mark as being 146*7 feet. The Ordnance
Survey officers found the level of the lake-surface to be 147 feet

above the sea on September 19, 1899. Temperature observations

taken in the deepest part of the loch at 11.30 A.M. gave the following

results :

—

Surface

10 feet

15 ..

20 ..

30 „ . .

10 .. . .

•

the air-temperature being 7O"0 ).

This series shows a range of temperature from surface to bottom of

11*5
, the greatest fall being one of 5

-

3 between 10 and 15 feet, with
a further fall of 3

:

between 15 and 20 feet. Compared with the

temperatures taken in the Loch of Clunie in the evening of the same

6 -
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dav, this series shows a much smaller range of temperature, the surface

temperature being 2 lower and the bottom temperature 1'5° higher,

although the difference in depth is only 7 feet ; the position of greatest

fall in the temperature is nearer the surface in the Loch of Clunie, and

the amount of fall is greater.

Rae Loch. 1—Rae Loch (or Ardblair Loch) lies a quarter of a mile to

the east of the Loch of Drumellie, into which it flows, and about a mile

to the west of Blairgowrie. It is surrounded by low fields and wooded
country, and its shores are all weedy, while the western portion of the

loch is quite filled with weeds. The water formerly stood at a higher

level, and frequently flooded the road on the north side ; it was

consequently lowered about 10 feet by a cutting, which has since,

however, become choked up. It is under half a mile in length, less

than one-fifth of a mile in maximum breadth, the mean breadth being

about one-ninth of a mile, or 25 per cent, of the length. Its waters

cover an area of about 30 acres, and it drains an area seven times

greater—an area of over one-third of a square mile. Over thirty

soundings were taken, the maximum depth observed being 16 feet.

The volume of water is estimated at 8,727,000 cubic feet, and the mean
depth at 6 J feet, or 31 per cent, of the maximum depth. The deeper

water occurs near the eastern end, off which the slope is steep ; at one

point a sounding of 10 feet was taken only 20 feet from the shore, giving

a gradient of 1 in 2. The area of the lake-floor covered by less than 10

feet of water is about 24 acres, or 80 per cent, of the total area of the

loch. Rae Loch was surveyed on June 23, 1903, and the level of the

lake-surface above the sea was determined by levelling from bench-mark

as 195*2 feet. Temperatures taken in the deepest part gave the following

results :

—

Surface, 608° Fahr.

5 feet, 60-5 c

.,

10 „ 57-9 ..

15 „ 57'1° „

(the air-temperature being 57'0C

).

The range of temperature throughout the 15 feet of water was 3"7, there

being a fall of 2
-

6 between 5 and 10 feet.

Fingask Loch.2—Fingask Loch lies about three-quarters of a mile to

the south-east of Rae Loch, and l£ miles to the south-west of Blair-

gowrie. It is surrounded by low cultivated ground, and weeds occur in

the north-western angle of the loch and near the shore in other places,

but not in any great abundance. It receives the outflow from W bite

Loch by a mill lade, and it flows into the Lunan Burn by a short sluggish

stream. It is over one-third of a mile in length from north-west to

south-east, with a maximum breadth of a quarter of a mile, the mean

breadth being about one-seventh of a mile, or 41 per cent, of the length.

Its waters cover an area of over 32 acres, and it drains directly an area

of about one-sixth of a square mile, but, since it receives the outflow from

the White Loch, its total drainage area is over a quarter of a square mile

—an area 4i times greater than the area of the loch. Nearly forty

i =Locli of the Rath or Dun. - = Loeh of the White Gask or White Meatlowlaml.
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soundings were taken, the maximum depth observed being 48 feet. The
volume of water is estimated at 32,182,000 cubic feet, and the mean
depth at nearly 23 feet, or -18 per cent, of the maximum depth. Fingask

Loch forms "a simple basin, the bottom sloping down gradually on all

sides to the deepest part, which is approximately centrally placed. Th*-

north-western angle is shallow and obstructed by weeds, but the

remainder of the loch is comparatively deep, and forms a sub-circular

basin. The slope of the bottom is in places moderately steep, as. for

instance, off the northern shore, where a sounding of 20 feet was taken

about 80 feet from the shore, giving a gradient of 1 in 4. The area of

the lake-floor covered by less than 10 feet of water is about 9 acres, or

27i per cent, of the total area of the loch; that covered by water

between 10 and 25 feet in depth is about 8.1 acres, or 261 per cent.
;

and that covered by more than 25 feet of water is about 15 acre?, or 4G

per cent, of the entire area of the loch. This last percentage indicates

the flat-bottomed character of the basin. Fingask Loch was surveyed on

June 19, 1903. and its elevation above the sea was determined by level-

ling from the White Loch (which was surveyed on the same day) as

being 140"6 feet. Temperature observations taken in the deepest part of

the loch in the afternoon of June 19, 1903, gave the following results :

—

Surface. ....... 58*8 Fahr.

LOfeet 57-6 ..

i'i) „ ..'... . 553
30 „ 49 -4 ..

45 „ 18-7 ..

(the air-temperature being 52"0 .

This series show a range of temperature from surface to bottom of about
10

", there being a fall of about 6 between 20 and 30 feet.

White Loch.—The White Loch lies immediately to the east of

Fingask Loch, into which it flows by an artificial mill-lade, and the

water has apparently been raised several feet by damming, in order to

supply the mill. At the east end of the loch, in the direction of the

Black Loch, a copious burn flows out of the bank into the White Loch,

but there is no evidence that it comes from the Black Loch, and the

local people think the burn has its source in a spring. The eastern

portion of the loch, called the Eie Loch, is separated from the larger

and deeper portion by a narrow constriction ; it is shallow, and almost

filled with weeds, with a central depression 15 feet in depth. Tradition

says this was once a separate loch, and that the connection was cut, the

depth in the constriction being 2 feet. The king eider is said to have

bred in the White Loch for some years, and to have successfully reared

its young. The loch is surrounded by gently sloping fields and wooded
ground. It is about one-third of a mile in length, with a maximum
breadth of one-seventh of a mile, the mean breadth being one-fourteenth

of a mile, or 20 per cent, of the length, and its waters cover an area of

about 15 acres. Over forty soundings were taken, the maximum depth

observed being 32 feet. The volume of water is estimated at 8,425,000

cubic feet, and the mean depth at 13 feet, or 41 percent, of the maximum
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depth. The length of the loch is 56 times the maximum depth, and

138 times the mean depth. The western portion of the White Loch

forms a simple basin, the bottom sloping gently down on all sides to

the deepest part, which is approximately centrally placed. There is no

evidence of any pronounced irregularity of the lake-floor, nor of any

steep slope. The area of the lake-floor covered by less than 10 feet of

water is about 8 acres, or 52 per cent, of the total area of the loch ; that

covered by water between 10 and 25 feet in depth is over 4 acres, or

29 per cent.; and that covered by more than 25 feet of water is about

3 acres, or 19 per cent. "White Loch was surveyed on the same day as

Fingask Loch, June 19, 1903, and its elevation above the sea was

determined, by levelling from bench-mark, as being 1537 feet.

Temperatures taken in the deepest part of the loch gave the following

results :

—

Surface, 590° Fahr.

10 feet, ">80 ..

20 „ 525° „

30 „ 50-2° „

the air- temperature being 490°).

This series shows a range of 8'8° in the temperature of the water from

surface to bottom, there being a fall of 5*5° between 10 and 20 feet.

Compared with the temperature taken in Fingask Loch on the same

day, this series indicates that the temperature of the upper layers of

water was comparable in both lochs, but at 20 feet the temperature was

nearly 3° lower than at that depth in the larger loch, the position of

the great fall in the temperature being nearer the surface in the smaller

loch.

Black Loch.—The Black Loch lies immediately to the east of the

White Loch, the main road from Perth to Blairgowrie passing between

them. Neither inflow nor outflow was observed, but if the water were

to rise 6 or 8 feet it might overflow by the channel under the road into

the White Loch. It is almost surrounded by woods, and the shores are

weedy. It is over a quarter of a mile in length, nearly one-tenth of a

mile in maximum breadth, and its waters cover an area of about 8 acres.

Nearly thirty soundings were taken, and the maximum depth observed

was 7 feet. The volume of water is estimated at 1,611,000 cubic feet,

:ind the mean depth at 4f feet, or 68 per cent, of the maximum depth.

The loch is almost of uniform depth, only three of the soundings being

under 5 feet, and these were near the east end, so that the great body

of water is from 5 to 6 feet in depth, the area of the lake-floor covered

by more than 5 feet of water being about 5 acres, or 64 per cent, of the

total area of the loch. It was surveyed on June 23, 1903, by means of

a portable boat lent by Mr. Anderson, carried over from Druidsmere,

and the elevation above the sea was determined, by levelling from

bench-mark, as being 1 G2*S feet. The temperature of the surface water

in the main body of the loch was 60*1 °, while in the eastern portion it

was 59'0°. The water in the eastern basin was clearer as well as colder,
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as though there might be a spring there. Temperatures taken in the

deepest part of the loch gave the following results :

—

Surface,

3 feet,

4 „

5 „
6 .,

60- 1 Fahr.

60-0° „

59-8° „

58-5° „

57'l
e

.,

(the air-temperature being 56 '0"),

showing a range of 3'0 D
throughout the 6 feet of water.

To the south-west of the Black Loch lies Hare Myre, which was
visited on June 22, 1903, but could not be sounded because no boat was

available. The keeper said it was all shallow, and that the oars when
rowing stirred up the mud everywhere, the depth probably not exceeding

2 feet. More than two-thirds of the superficial area is overgrown with

weeds, there being a very little open water of a black colour. Neithei

inflow nor outflow was seen, but a drain was cut at some remote time to

conduct the water to the south-west, when it joined the burn flowing

from Stormont Loch to the Lunan Burn. The loch does not now rise bo

overflow, and the water is stagnant, but looks clearer than that in the

Stormont Loch.

The term Stormont Lochs is sometimes applied to the group of small

lochs in this neighbourhood, including Loch Bog or Stormont Loch.

Monk Myre, Hare Myre, Black, White, Fingask, and Rae. Myriads of

water-fowl breed on these lochs, and ducks of several species were

nesting on the artificial island in Stormont Loch at the time of the

survey.

Stormont Loch.—Stormont Loch (or Loch Bog) lies immediately to

the east of Hare Myre. It is a stagnant bog in a flat country, sur-

rounded by woods and fields, and it receives no water except rains. It

rarely rises high enough to overflow, but in February 1903 it did so,

the outflow being artificial and leading to the Lunan Burn. The water

is turbid, light brown in colour, and dense with animals—so much so

that the tow-nets could only be used for a very short time. About half

the area of the loch is unapproachable on account of weeds, and the

other half is very uniform in depth (2 to 3 feet), and free from weeds.

The keepers say that the mud on the bottom is of great depth, 18-feet

poles having been sunk in it, and that it has accumulated greatly of

late years. It is said that within the memory of old men now living

there was a depth of 17 feet near where the boathouse was built (of

which the remains are still visible). Stormont Loch is about two -thirds

of a mile in length, and one-third of a mile in maximum breadth, the

mean breadth being over one-sixth of a mile, or 2 7 per cent, of the

length. Its waters cover an area of about 74i acres, and the maximum
depth of 3 feet was observed in several places near the eastern shore.

The volume of water is estimated at 4,867,000 cubic feet. It was
surveyed on June 22, 1903, and its elevation above the sea was deter-

mined by levelling from bench-mark as 168T feet, which is identical

with the level when visited by the Ordnance Survey officers on June

VOL. XX. B
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2G, 1900. The temperature of the surface water at 1 P.M. un June 22,

1903, was 64'0° (the air-temperature being 590 ).

Monk Mijre.—Monk Myre lies about half a mile to the east of the

Stormont Loch, but it flows in the opposite direction by the Monkmyre
Burn into the river Ericht ; there are no inflowing burns. It is sur-

rounded by flat grassy country, and is divided into two portions by a

narrow constriction, through which it is now impossible to take a boat.

The smaller western portion is mostly overgiown by weeds, with a very

little open water, and never entirely freezes over, owing probably to

the existence of numerous springs. Monk Myre is over half a mile in

length, with a maximum breadth of over one-seventh of a mile, the

mean breadth being about one-thirteenth of a mile, or 14 per cent, of

the length, and its waters cover an area of about 25 acres. Over thirty

soundings were taken, and the maximum depth observed was 12 feet.

The volume of water is estimated at 5,552,000 cubic feet, and the mean

depth at 5 feet, or 42 per cent, of the maximum depth. The loch is

a shallow basin with rather uneven floor; the deepest part is towards

the northern shore, where neighbouring soundings of 10 and 12 feet

were taken, the remaining soundings being under 10 feet. The area

of the lake-floor covered by less than 10 feet of water is equal to 98 J
per cent, of the total area. Monk Myre was surveyed on June 20, 1903,

but its elevation above the sea could not be ascertained. Temperatures

taken at 7 a.m. gave 55"8° at the surface and at a depth of 10 feet (the

air-temperature being 44 - 0°).

Lon"- Loch and Pitlyal Loch form the headwaters of the Dighty

Burn, which flows eastward and enters the estuary of the Tay at

Monifieth ; a burn flows from Long Loch to Pitlyal Loch.

Long Loch.—The Long Loch is bordered on the west by steep grassy

hills, while the eastern shore is low and wooded. Xo burns of any size

enter the loch, but there are many springs on the hillside to the west.

It contains pike and perch. The outflow is artificial, by dam and

sluice ;
but at the time of the survey the water was very low, and very

little water was flowing out at the sluice. The dotted line on the

map shows approximately the shore-line on the date of the survey,

and the water would have to rise 4j feet to reach the overflow. Long

Loch trends in a north-east and south-west direction, and is very

peculiar in outline, presenting a close resemblance to a dog's body

and head without legs, the portion represented by the dog's nose being

filled with weeds. It is nearly three-quarters of a mile in length, with

a maximum breadth of over a quarter of a mile, the mean breadth

beinw one-sixth of a mile, or 24 per cent, of the length. Its waters

cover an area of about 74 acres. Over fifty soundings were taken,

the maximum depth observed being 42 feet. The volume of water con-

tained in the loch is estimated at 31,893,000 cubic feet, and the mean

depth at 10 feet, or 24 per cent, of the maximum depth. The length

nf the loch is 88 times the maximum depth, and 373 times the mean

depth. Generally speaking, the loch forms a simple basin, with a few

minor undulations of the bottom, and the slope is steeper off the

western than off the eastern shore. The maximum depth of 42 feet
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was observed near the centre of the loch, but considerably nearer the

western than the eastern shore. In this locality the slope is moderately

steep, a sounding of 12 feet being recorded about 50 feet from the

shore, giving a gradient of 1 in '42. The area of the lake-floor covered

by less than 10 feet of water is about 52 acres, or 70 per cent, of the

total area of the loch; that covered by water between 10 and 25 feet

in depth is about 18 acres, or 25 per cent.; and that covered by more

than 25 feet of water is about 4 acres, or 5 per cent, of the entire area

of the loch. Long Loch was surveyed on June 24, 1903, and its eleva-

tion above the sea was determined by levelling from bench-mark as

7 2 10 feet. Temperatures taken in the deepest part of the loch gave

the following results :

—

Surface, ....
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Surface,

10 feet,

11 „
12 „

13 „

(the air-temperature beiug 55

59-0-
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basin, half a mile in length, is contained in the northern half of the loch,

and nearer the eastern than the western shore, the maximum depth of

62 feet having been observed in two places, with soundings of 60 feet

between them. Cones of alluvium have been formed at the mouths

of the Turrerich Burns at the northern angle of the loch, and at the

entrance of the Allt a' Mhuilinn about midway along the western

shore. The area of the lake-floor covered by less than 25 feet of water

is about 225 acres, or 65 per cent, of the total area of the loch; that

covered by water between 25 and 50 feet in depth is about 95 acres,

or 27 per cent. ; and that covered by more than 50 feet of water is about

28 acres, or 8 per cent, of the entire area of the loch. Loch Freuchie

was surveyed on June 5, 1903, and the height of the surface of the

water above the sea was determined, by levelling from bench-mark, as

being 86 7*45 feet; when levelled by the officers of the Ordnance Survey

on August 17, 1899, the elevation was found to be 870*8 feet above sea-

level. Temperature observations taken in the deepest part of the loch

at 7 P.M. gave the following results :

—

Surface, 58G Fabr.

10 feet,

L5 „

25 „

40 „

60 „

58-3

57*6

530
50*0°

4!J-4

o°).the air-temperature being

This series shows a range of temperature from surface to bottom of

92°, there being a fall of 4'6
C
between 15 and 25 feet, and a further

fall of 3
- 0° between 25 and 40 feet.

Loch Hoil}—Loch Hoil (Oyl, or Thuill) lies to the south of Aber-

feldy, and flows by the Cochill Burn into the river Bran. It contains

trout, perch, grayling, and gudgeon. It is surrounded by low, rounded,

hummocky, heather-clad hills. Its shores are stony ; the bay leading to

the outflow is very shallow and full of weeds. It is very irregular in

outline, and over one-third of a mile in length from north-west to

south-east, under one-third of a mile in maximum breadth from north-

east to south-west, the mean breadth being one-seventh of a mile, or 43

per cent, of the length. Its waters cover an area of about 35 acres,

and it drains an area six times greater—an area of over one-third of a

square mile. Nearly forty soundings were taken, the maximum depth

observed being 46 feet. The volume of water is estimated at 29,271,000

cubic feet, and the mean depth at 19 feet, or 42 per cent, of the maximum
depth. The length of the loch is 40 times the maximum depth, and

100 times the mean depth. Loch Hoil consists of a main body, which

trends almost north and south, sending out an arm in an easterly

direction leading to the outflow'. This arm is shallow, while the body

of the loch is comparatively deep ; at the junction of the arm and

body is a heap of stones about 200 feet from the eastern shore. The
body of the loch forms a simple basin, the bottom sloping down on

all sides towards the deepest part, which is approximately centrally

1 = Lo,h of the Holes.
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placed, but rather nearer the northern than the southern end. The
average slope of the bottom is gentle, the steepest gradient observed

being one of 1 in 4"6 off the southern shore, where a sounding of

13 feet was taken 60 feet from the shore. The area of the lake-floor

covered by less than 20 feet of water is about 24 acres, or 68 per cent,

of the total area of the loch; that covered by water between 20 and 40
feet in depth is about 9 acres, or 26 per cent. ; and that covered by
more than 40 feet of water is about 2 acres, or 6 per cent. The loch

was surveyed on May 28, 1903, and, from spot-levels near the loch, it

was calculated that the surface of the water was about 1600 feet above
the sea. Temperatures taken in the deepest part of the loch gave the

following results:

—

Surface 570° Fahr.

10 feet 52-0° „

20 „ 48-0° „

40 „ 47-0° „

(the air-temperature being ">3"0C

).

This series shows a range of 10° from surface to bottom, there being

a fall of 5° between the surface and 10 feet, and a further fall of 4°

between 10 and 20 feet.

Loch Fender.—Loch Fender lies to the north of Loch Freuchie, and
flows by the Glenfender Burn into the river Bran. It contains large

trout, but the fishing, which is preserved, is uncertain, sometimes yield-

ing splendid sport, at other times none at all. It was surveyed on the

same day as Loch Freuchie by means of a boat kindly supplied by Mr.

Bulloch of Kinloch. The Marquis of Breadalbane sounded Loch Fender

about forty years ago from a portable boat, and found a maximum depth

of about 30 yards ( = 90 feet); the maximum depth recorded by the

Lake Survey was 78 feet. Loch Fender is thus extremely interesting

on account of its great depth, considering its small dimensions. The
shores are rocky all round, and the southern shore is a steep slope

of bare rock, rising gradually to Creag an Loch ; at other places the

shores are less steep, and surrounded by smooth, rounded, heather-

covered hills. The water was very dark in colour, and, though there

was apparently no great amount of inflow, there was a considerable

outflow. Loch Fender is one-third of a mile in length from north-east

to south-west, and one-fifth of a mile in maximum breadth, the mean
breadth being over one-tenth of a mile, or 32 per cent, of the length.

Its waters cover an area of over 22 acres, and it drains an area nine

times greater—an area of over one-third of a square mile. Nearly sixty

soundings were taken, the maximum depth observed being 78 feet. The
volume of water contained in the loch is estimated at 30,998,000 cubic

feet, and the mean depth at 31 f feet, or 41 per cent, of the maximum
depth. The length of the loch is 22 times the maximum depth and 55

times the mean depth. Loch Fender forms a simple basin, the bottom

sloping down on all sides to the deepest part, which is approximately

centrally placed, but nearer the north-east than the south-west end, the

maximum depth of 78 feet having been observed about 300 feet from
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the north-eastern shore. The average slope of the bottom is very steep,

especially off the south-eastern shore, where were recorded soundings

of 29 feet 20 feet from shore, 26 feet 30 feet from shore, and 17 feet

20 feet from shore, giving gradients of 1 in 07 and 1 in 12. Off the

north-western shore the gradient is gentler, and the north-west angle,

where the burn flows into the loch, is comparatively shallow and
obstructed by weeds. The area of the lake-floor covered by less than

25 feet of water is about 1 1 acres, or 51 per cent, of the total area of the

loch ; that covered by water between 25 and 50 feet in depth is about 5

acres, or 21 per cent.; and that covered by more than 50 feet of water

is about 6 acres, or 28 per cent, of the entire area of the loch. Loth

Fender was surveyed on June 5, 1903, and, from spot-levels near the

loch, it was estimated that the elevation of its surface was approximately

1888 feet above sea-level. Temperatures taken in the deepest part of

the loch at 1 P.M. gave the following results:—
Surface 58'0

' Fal.r.

5 feet ....... ">7 -v

10 „ 52-0 ..

'•">
>, 15 "0

25 44-0 ..

50 ,. 13-0 ..

75 „ 42M ..

the air-temperature being 56"0 .

This series shows a range of temperature from surface to bottom
amounting to 156°, there being a fall of 12S between 5 and 15 feet

(i.e. 5*8° between 5 and 10 feet, and 70° between 10 and 15 feet). The
decrease of temperature in the layer of water between 10 and 15 feet is

thus equal to 1"4C

per foot, whereas the fall is only 1° in the underlying

layer between 15 and 25 feet.

Loch Turret. 1—Loch Turret, in Glen Turret near Crieff, is used as

the source of the water supply to the town of Crieff. It is a good
trout loch, but strictly preserved, and is situated amid wild ai d
beautiful scenery, the hills being steep and high on both sides, especially

to the west, where crags border the loch. It flows by the Turret Burn
into the river Earn, and it receives the waters from the little Lochan
Uaine, lying at the head of the glen, which was surveyed on the same
day by request of the proprietor. Loch Turret trends in a north-Treat

and south-east direction, and is widest towards the southern end, narrow-

ing somewhat towards the northern end. It is over a mile in length,

and over one-third of a mile in maximum breadth, the mean breadth

being a quarter of a mile, or 24 per cent, of the length. Its waters

cover an area of about 164 acres, or a quarter of a square mile, and it drains

an area 23 times greater—an area of nearly 6 square miles. Seventy
soundings were taken, the maximum depth observed being 79 feet. The
volume of water contained in the loch is estimated at 227,718,000 cubic

feet, and the mean depth at 32 feet, or 40 per cent, of the maximum
depth. The length of the loch is 70 times the maximum depth and 173

i = Loch of the Height.
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times the mean depth. Loch Turret forms on the whole a simple basin,

the deeper water approaching nearer to the northern end and the western

shore. The wide southern portion is comparatively shallow (under 20

feet), with one or two slight irregularities of the bottom, as, for instance,

near the south-western angle of the loch, where soundings of 8 feet and

9 feet were recorded, surrounded in each case by deeper water. These

shallow soundings mark the position of a rocky ridge, said to cross the

loch, and to be a continuation of the rocky ridge on the east shore, now
used as a quarry. About midway along the eastern shore there is a

slight constriction in the outline of the loch at the entrance of the Allt

Bhaltair, apparently due to the material brought down by that stream,

and in this position a slight shoaling of the bottom in the centre of the

loch is observable, the depth being 73 feet, with two soundings of 77 feet

sw.),

(Phntr, >,y J!. Dykes.)

to the north, and soundings of 77 and 79 feet to the south. The 25-feet

basin is about three-quarters of a mile in length, approaching to within

100 feet from the northern end, and a quarter of a mile from the southern

end. The slope of the bottom is steeper off the western than off the

eastern shore ; near the middle of the western shore a sounding of 40 feet

was taken about 50 feet offshore, giving a gradient of 1 in 1*25. The

area of the lake-floor covered by less than 25 feet of water is about 85

acres, or 52 per cent, of the total area of the loch ; that covered by water

between 25 and 50 feet in depth is about 36 acres, or 22 per cent.;

that covered by water between 50 and 75 feet in depth is about 36

acres, or 22 per cent. ; and that covered by more than 75 feet of water

is about 7 acres, or 4 per cent, of the entire area of the loch. The flat-

bottomed character of the deep basin is well brought out by the fact that

the area between the 25- and 50-feet contour-lines is almost identical

with the area between the 50- and 75-feet contours. Loch Turret was
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surveyed on June 9, 1903, and the elevation of the lake-surface above
the sea, measured from the spot-level 1145 on the east shore, was deter-

mined as being 1132 feet. The water in the loch was high on the date

of the survey. The temperature of the surface water on commencing the

survey at 9 a.m. was 600° (the air-temperature being 580), and a series

of temperatures taken later in the deepest part of the loch gave the

following results :

—

Surface,

10 feet,

15 „

25 „

50 „

608 Fahr.W „
.-.40°

v
47-7° „
44-8 ..

44-4°
„

(the air-teiuperature being 561 1 .

This series shows a range of temperature from surface to bottom amount-
ing to 1 G'-t', there being a fall of 5'0' between 10 and 15 feet, one of
6'3° between 15 and 25 feet, and one of 3° between 25 and 50 feet : the

decrease of temperature between 10 and 15 feet was thus equal to 1 per

foot of depth.

Lochan Uaine}—Lochan Uaine, at the head of Glen Turret, lies in a

corrie ; its shores are peat, and the bottom weedy. In the middle of the

loch towards the north end is a mud islet 2 or 3 feet in length and a few

inches above the water. Sir Patrick Keith Murray tried to drain the

loch, but failed, and subsequently a rough dam was built at the outflow.

The burn, Howing from Lochan Uaine to Loch Turret, passes among
a series of very perfect moraine mounds. Lochan Uaine is a small

shallow loch, about one-seventh of a mile in length, and covering an area

of about 4.1 acres, with a maximum depth of 10 feet. The volume of

water is estimated at 678,000 cubic feet, and the mean depth at 3.1 feet.

Nearly forty soundings were taken, but some of them have been omitted

on the chart for lack of space. The deeper water occurs near the

northern end, to the north-west of the mud islet; to the south-east of

the islet the depth is under 5 feet. About 80 per cent, of the lake-floor

is covered by less than 5 feet of water. Lochan Uaine was surveyed by
request on the same day as Loch Turret, June 9, 1903 ; from spot-level,

its elevation above the sea is about 1520 feet. The surface temperature

at 2 P.M. was 67 (the air-temperature being 60"0°).

Pond of Drummond.—The Pond of Drummond, within the policies

of Drummond Castle, near Crieff, is a pretty artificial loch, well stocked

with trout, but strictly preserved ; it flows into the river Earn. It

trends east and west, and is two-thirds of a mile in length, nearly one-

third of a mile in maximum breadth, the mean breadth being one-fifth

of a mile, or 31 per cent, of the length. Its waters cover an area of

about 91 acres, and it drains an area four times greater, or over half a

square mile. Sixty soundings were taken, the maximum depth observed

being 12 feet. The volume of water is estimated at 20,157,000 cubic

feet, and the mean depth at 5 feet, or 4 3 per cent, of the maximum

1 rreen Lochan.
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depth. The length of the loch is about 300 times the maximum depth,

and 700 times the mean depth. The Pond of Druinmond is, on the

whole, very shallow; it is only in the small narrow portion at the east

end that the depth exceeds 8 feet, the maximum depth of 1 2 feet having
been found in the extreme north-eastern angle of the loch near the

outflow. Nearly 99 per cent, of the lake-floor is covered by less than

10 feet of water. It was surveyed on June 18, 1903, but its elevation

above the sea could not be determined, because of inability to find

bench-mark. The water in the loch was very low, the wooden jetty

at the boathouse being 2 feet above water. The temperature Of the

surface water was 60"0 J

(the air-temperature being SS'O ).

Loch Monzievaird. 1—Loch Monzievaird (or Ochtertyre), within the

grounds of Ochtertyre near Crieff, flows into the river Earn ; it contains

pike, carp, and perch, but few, if any, trout. Its shores are said to be

all reclaimed moorlaud, wooded and high on the north side, grassy

slopes with scattered trees on the south side. The large island near

the north-eastern end of the loch is covered with trees and grass, and
is said by Mr. Patrick Murray to be natural; the small island to the

south is artificial, composed of stones, with a submerged causeway
running eastward to the shore ; the island in the south-western portion

of the loch is also artificial, built on piles, and is said to have been used

as a prison. Loch Monzievaird trends in a north-east and south-west

direction, being widest and deepest towards the south-western end;
there is a central constriction which divides the loch into two basins.

It is over half a mile in length, with a maximum breadth of one-fifth

of a mile, the mean breadth being over one-tenth of a mile, or 19 per

cent, of the length. Its waters cover an area of about 37 acres, and it

drains an area of If square miles—an area 27 times greater than the

area of the loch. Over sixty soundings were taken, the maximum
depth observed being 39 feet. The volume of water contained in the

loch is estimated at 23,905,000 cubic feet, and the mean depth at nearly

15 feet, or 38 per cent, of the maximum depth. The length of the loch

is 74 times the maximum depth, and 198 times the mean depth. The
depth of water in the central constriction is 7 feet, with deeper water

on both sides, the maximum depth observed in the north-eastern portion

of the loch being 20 feet, while the maximum depth of the loch (39
feet) occurs in the south-western portion, comparatively near the

western shore, where the Conalter Burn flows in and the Downie Burn
flows out. The area of the lake-floor covered by less than 10 feet of

water is about 15 acres, or 39 per cent, of the total area of the loch
;

that covered by water between 10 and 20 feet in depth is about 14

acres, or 37 per cent.; that covered by water between 20 and 30 feet

in depth is about 4 acres, or 12 per cent. ; and that covered by moie
than 30 feet of water is about 4 acres, or 12 per cent, of the entire

area of the loch. Loch Monzievaird was surveyed on June 8, 1903
;

its elevation above the sea was not determined by levelling, but it is

evidently slightly under 200 feet since the 200-feet contour almost

coincides with the shore-line. The outflow is controlled by a sluice,

1 = Loch of tin- Upper Land-
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and on the date of the survey the water in tlie loch Avas very low.

Temperature observations taken in the deepest part of the loch g

the following result

Surface 680 Fahr.

5 feel 680
1" 60J

15 530° „

20 51-0° „

36 „ 47 -

4 .,

(the air-temperature being .">8'0
C

).

This series shows a range of temperature from surface to bottom

amounting to 20-6 1

, there being a fall of 7'5
C

between 5 and 10 feet,

and a similar fall between 10 and 15 feet—a decrease of 15' in the 10

feet of water, equal to 1.3 per foot.

Lock Benachally}—Loch Benachally, a good trout loch in the Forest

of Clunie, is used by the Blairgowrie Corporation as the source of the

towns water-supply. It flows by the Lornty Burn into the river Ericht,

which further on joins the river Isla. Its shores are of shingle and

stones, except at the north-western corner, where the matt-rial brought

down by the Craigsheal Burn has formed an extensive flat covered with

short weeds. This flat was dry at the time of the survey, the water in

the loch being very low. It is surrounded by low hills covered with

heather and grass. It is almost triangular in outline, the base towards

the north-west and the apex pointing south-east, and is over a mile in

length, with a maximum breadth of over half a mile, the mean breadth

being about a quarter of a mile, or 23 per cent, of the length. Its

waters cover an area of about 163 acres, or a quarter of a square mile,

and it drains an area of over 3 square miles—an area 12 times greater

than the area of the loch. About sixty Boundingfi were taken, the

maximum depth observed being G4 feet. The volume of water contained

in the loch is estimated at 17 7,500,000 cubic feet, and the mean depth

at 25 feet, or 39 per cent, of- the maximum depth. The length of the

loch is 87 times the maximum depth, and 220 times the mean depth.

Loch Benachally forms a simple basin, the bottom sloping more or less

regularly on all sides down to the deepest part, which is approximately

centrally placed. The slope of the bottom is in some places rather

steep—for instance, off the northern shore near the north-western angle,

and off the southern shore near the middle, where soundings of 22 feet

were taken about CO feet from the shore, giving a gradient in each case

of 1 in 2 7. The loch is on the whole comparatively deep, very few of

the soundings being under 10 feet. The area of the lake-floor covered

by less than 25 feet of water is about 91 acres, or 56 per cent, of the

entire area of the loch; that covered by water between 25 and 50 feet

in depth is about 58 acres, or 36 per cent. ; and that covered by more

than 50 feet of water is about 13 acres
;
or 8 per cent, of the total area

of the loch. Loch Benachally was surveyed on June 3, 1903, and the

elevation of the surface of the water was determined, by levelling from

bench-mark, as being 10049 feet above sea-level. Temperature

i =Loch of the Hill of the Word.
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drains an area of 5 h times greater—an area of one-third of a square mile.

Over forty soundings were taken, the maximum depth observed being

17 feet. The volume of water contained in the loch is estimated at

12,669,000 cubic feet, and the mean depth at 8 feet, or 49 per cent, of

the maximum depth. Auchenchapel Loch is irregular in outline, and
the conformation of the bottom is also irregular, shallow water extend-

ing out into the loch in some places, while in other places comparatively

deep water approaches close to the shore. The maximum depth of 17

feet was observed near the southern end of the loch, and a sounding of

15 feet was taken near the centre of the wide portion of the loch, in

close proximity to a sounding of 5 feet. The diversity in the soundings
gives a sinuous character to the 10-feet contour-line. The area of the

lake-floor covered by less than 10 feet of water is about 22 acres, or 62
per cent, of the total area of the loch. The loch was surveyed on July

3, 1903, but the elevation above the sea could not be determined. The
water rises about 2 feet above, and falls about 1 foot below, the level

on the date of the survey ; there is a sluice at the outflow, but it was
out of order and disused at the time of the survey. Temperatures taken
at 10 A.M. in the position of the deepest sounding gave 580° at the
surface and 57'5 C

at a depth of 16 feet (the air-temperature bein^
54-0°).

/. of Lintrathen.—The Loch of Lintrathen, from which Dundee
draws its water-supply, has been raised in level to the extent of 22
feet in connection therewith ; the water in the loch was 1 4 inches

below the overflow on the date of the survey, so that the 20-feet contour-
line would show approximately the size and position of the original

loch. It receives the drainage from a large tract of the hilly country
to the north, and it flows by the Melgam Water into the river Isla.

It is surrounded by gently sloping cultivated ground or woods, with
gravelly margin, except in the north-western angle of the loch, where
the Melgam Water and Inzion Burn enter, which is shallow and
obstructed by weeds. It is nearly 1 1 miles in length from south-west
to north-east, with a maximum breadth of three-quarters of a mile, the
mean breadth being nearly half a mile, or 33 per cent of the length. Jts

waters cover an area of nearly 400 acres, or considerably more than half

a square mile, and it drains an area 47 times greater, or nearly 29 square
miles. Xearly 120 soundings were taken, the maximum depth observed
being 70 feet. The volume of water contained in the loch is estimated
at 405,207,000 cubic feet, and the mean depth at 23£ feet, or 34 per
cent, of the maximum depth. The length of the loch is 104 times the
maximum depth, and 311 times the mean depth. The Loch of
Lintrathen forms a simple basin, the bottom sloping down, with few
irregularities, to the deepest part, which is situated in the wide south-
western portion of the loch. The maximum depth of 70 feet was
observed to the north of Loch Craigs, considerably nearer the southern
than the northern shore, and the slope of the bottom off Loch Craigs
is evidently very steep, a sounding of 26 feet having been taken close

to the shore. The line of soundings taken northwards from Loch
Craigs shows a slight rise of the bottom towards the centre of the
loch, where depths of 54 to 57 feet were found, with depths exceeding
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60 feet to the north and south. The northern portion of the loch,

beyond the narrows at Balnakeilly, is comparatively shallow. The
area of the lake-floor covered by less than 25 feet of water is about

260 acres, or 66 per cent, of the total area of the loch ; that covered

by water between 25 and 50 feet in depth is nearly 100 acres, or

24 per cent. ; and that covered by more than 50 feet of water is over

40 acres, or 10 per cent, of the entire area of the loch. It was surveyed

on June 25, 1903, and the height of the surface of the water above the

sea was determined, by levelling from bench-marks, as being 674*6 feet.

Temperature observations taken in the deepest part of the loch gave the

following results :

—

Surface,

10 feet,

25 „

50 „

60

65

55"5°
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off the northern shore at the east end. The area of the lake-floor covered

by less than 10 feet of water is about 30 acres, or 54 per cent, of the

total area of the loch; that covered by water between 10 and 25 feet in

depth is about 39 acres, or 38 per cent. ; and that covered by more than

25 feet of water is about 8 acres, or 8 per cent, of the entire area of the

loch. The Loch of Forfar was surveyed on June 26, 1903, and its

elevation above the sea was determined, by levelling from bench-mark,

as being 16G3 feet ; when levelled by the officers of the Ordnance Survey

in 1861, the elevation was found to be 170 -

5 feet above sea-level.

Temperatures taken in the deepest part of the loch gave the following

results :

—

Surface.

10 feet,

15 ..

20 ..

27 „

Fahr.

58*3 ..

:
' »

..

560° „

(the air-temperature being 550°).

This series shows a range of temperature from surface to bottom of only

2
, 9°, the greatest fall being one of 1*7° between 15 and 20 feet.

The particulars regarding the different lochs dealt with in this paper

are collected together in the table on next page for convenience of

reference and comparison. Where the elevation above the sea has not

been determined by levelling from bench-mark, the approximate elevation

has, where possible, been indicated within brackets.

From this table, it will be seen that in the thirty-one lochs under
consideration nearly 1650 soundings were taken, and that the aggregate

area of the water surface is over 4| square miles, so that the average

number of soundings per square mile of surface is 383. The aggregate

volume of water contained in the lochs is estimated at 2300 millions of

cubic feet. The area drained by these lochs is nearly 105 square miles,

or 24 1 times the area of the lochs.

XOTES OX THE GEOLOGY OF THE TAY BASIN »

By B. X. Peach, LL.D., F.E.S., am. J. Horxe, LL.D., F.RS.

The Tay basin may be divided geologically into two parts, the boundary be-

tween the two being defined by the great fault along the Highland border which

runs from Glen Artney, by Crieff, Murthly, and Blairgowrie, towards ( oitachy

and Stonehaven. The area north-west of this line is mainly occupied by the

metamorphic rocks of the Eastern Highlands, which are pierced by masses of

granite, diorite, and other igneous intrusions, the latter being of special import-

ance in connection with the history of the glaciation of the region. In the

western part of the metamorphic area, on the lofty peaks of the Black Mount
Forest, there is a remnant of the contemporaneous volcanic rocks of Lower Old

1 Published by permission of the Director of H.M. Geological Survey.
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Red Sandstone age which are so prominently developed in the Lome plateau.

The tract, south-east of the Highland fault, embraces the lower and smaller

portion of the Tay basin. With the exception of a small patch of Carboniferous

strata near Bridge of Earn, the whole of this tract is occupied by rocks of Old

Red Sandstone age.

In connection with the Lake Survey, the area north-west of the Highland

fault is of special interest, as it includes most of the lochs which have been

sounded by the staff. The metamorphic rocks which floor the greater part of

this tract are bounded on their south-east margin, for a considerable distance, by

the great dislocation along the Highland border. Indeed, the fault-line in places

gives rise to a prominent feature, and the change, in the geological formations on

either side, is indicated by a marked difference in the topography. The age of the

metamorphio rocks of the Eastern Highlands has not been definitely fixed, and the

original sequence of deposition is still uncertain, but they have been arranged in

certain groups, which appear in a definite order as the observer proceeds north-

wards from the border fault.

Apart from the crystalline schists termed the "Moine Series" by the

Geological Survey, which occur in the northern part of the area, the groups of

metamorphic strata met with in the Tay basin are given in the subjoined table :

—

11. Qnaxtsdte ami quartz-schist with pebbly conglomerate and boulder bed.

10. Blair Atholl limestone.

9. Black schist with thin limestone bands.

s
. Calc-sericite schists and phyllites.

7. Garnetiferous mica-schists.

6. Loch Tay limestone.

5. Garnetiferous mica-schists of Pitlochry.

4. Hornblende-schists of clastic origin and epidote-chlorite schists Green

Beds).

3. Schistose grits (Ben Ledi grits and schists).

2. Dunkeld slates.

1. Schistose grits next the Highland fault.

The members of the metamorphic series have been injected by sheets and

bosses of acid and basic igneous materials, which have shared in the folding and

schistosity of the altered sediments into which they have been intruded.

The distribution of these various groups of altered sedimentary strata, and the

intrusive sheets of basic igneous material fepidiorite and hornblende-schist), have

had an important influence in determining the trend of the tributary valleys and

their surface features. The subdivisions given in the above table form sub-

parallel belts crossing the basin in an east-north-east and west-south-west

direction, the outcrops of which have been affected by several powerful faults, to

be referred to presently.

Beginning at the Highland border, we find immediately to the north of the

marginal fault a narrow band of schistose grits, extending from the river Almond
to Birnam Wood on the Tay, which may represent the Leny and Aberfoil grit of

the Callander district. Next in order comes a zone of slate, traceable almost con-

tinuously from the forest of Glen Artney, by Comrie, to a point south of Ihmkeld,

where it is exposed in various quarries. The Ben Ledi grits and schists, which,

as they are followed northwards, become more schistose and highly crystalline, form

a belt several miles in width, extending across the basin from the heights round

Loch Earn, north-eastwards by the Almond, Strath Bran, and the Tay between

Birnam Hill and Logierait, and onwards by Strath Ardle to Kirkton of Glen Isla.

VOL. XX. C
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Over much of the area where the metamorphism is not highly developed the

schistose grits of this group give rise to prominent rock features.

The Ben Ledi grits are followed northwards by an important zone of epidote-

chlorite schists (Green Beds), which, in their ultimate stage of alteration, merge

into hornblende-schists that are almost indistinguishable from rocks of this type

of igneous origin. They are usually associated with intrusive sheets of epidiorite

that pass into hornblende-schists, the latter sharing in the folding and schistosity

that have affected the Green Beds. Like the members of this zone in the Callander

region, these epidote-chlorite schists and accompanying sills of epidiorite form

prominent rock features in the landscape, which have more successfully resisted

glacial erosion than the overlying zone of garnetiferous mica-schist. On both

sides of the valley of the Tay at Aberfeldy these rocks may be studied, and they

appear on the moorland between the Tay and Strath Ardle, and eastwards by

Kirkton of Glen Isla, either as isolated patches in the form of outliers, or as more

or less continuous outcrops. Again, towards the south-west the Green Beds re-

appear at intervals on the heights between Loch Tay and Loch Earn till they are

abruptly truncated by the Loch Tay fault.

One of the best-defined zones in the metamorphic series of the Eastern High-

lands is that of the Loch Tay limestone, with its overlying and underlying garnet-

iferous mica-schists. In the Tay basin the members of these groups (5, 6, 7)

usually indicate a stage of high metamorphism, the beds being easily eroded by

surface agencies. Save where deflected by powerful faults, their outcrops are

traceable almost across the basin. From Glen Fernate, at the head of Strath

Ardle, the Loch Tay limestone has been followed south-westwards by Pitlochry,

along the north slope of the Tay valley at Aberfeldy, to the heights overlooking

Fortingal, where the outcrop has been deflected by the Loch Tay fault. West of

this line of disruption the limestone reappears, about 4 miles further south, on

both sides of Loch Tay (see geological map), whence it can be traced westwards

up Glen Dochart and across Strath Fillan almost to the slopes of Ben Lui, at the

south-west margin of the Tay basin. Owing to folding, the Loch Tay limestone

and its associated strata reappear to the north of the line of outcrop just indicated,

as, for instance, in Glen Lyon and in the valley of the Lochay north-west of Killin.

And to the south of this line, it is met with at Lochearnhead and on the Braes of

Balquhidder. An important feature connected with this limestone is the frequent

occurrence of a massive sill of epidiorite in conjunction with it.

Still further north the subdivisions just described are succeeded by calc-sericite

schists, phyllites, and black schists with thin lenticular bands of limestone (groups

8, 9), which present lithological characters that are, as a rule, readily identified.

The trend of the outcrop of these zones has been affected by the north-east and

south-west faults which traverse the basin, and the black schist spreads over a

broad area, in certain localities, by means of sharp isoclinal folds. Taking first

the most southerly outcrop of the calc-sericite schist, phyllites, and black schist,

they are traceable from Ben Vrackie south-west by Faskally on the Tay, to the

Lich Tay fault north of Fortingal. West of this line of disruption, they have been

followed from Glen Lyon, by Ben Lawers, and across Glen Lochay to the heights

above Glen Dochart, where they terminate in a synclinal fold of the underlying

garnetiferous mica-schists associated with the Loch Tay limestone. Still further

west they reappear and form a broad outcrop stretching from the upper part of

Glen Lyon in a south-south-west direction towards Tyndrum, where they are

again interrupted by a north-east and south-west fault (see geological map).

The Blair Atholl limestone has an important development in the neighbourhood

of Blair Atholl, and up the valley of the Tilt towards the limit of the basin.
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Sharing in all the folds of the associated phyllites and black schists (group 9), its

outcrop is irregular and involved. Where these zones appear, in the Tilt, in tl c

Tay, and Strath Turnmel, they generally give rise to softer outlines than the

quartzite which apparently overlies them.

The Perthshire <juartzite (group 11) is, perhaps, the most striking geological

subdivision in the metamorphic series of the Eastern Highlands, from its greater

durability and the lofty mountains to which it has given rise. Along its northern

margin the rock is more or less coarse-grained, due to the presence of pebbles of

quartz and felspar, but this band is repeatedly brought to the surface by means of

folding. An interesting feature of this group is the presence of a conglomerate

or boulder bed with rounded blocks of granite, foreign to the area, the matrix

of which seems to vary with the rock in contact with it. Sometimes appearing as

lenticular or boat-shaped masses surrounded by black schists, phyllite, or lime-

stone, and again as narrow belts traceable for several miles, the quartzite is always

one of the dominant features of the landscape, occasionally forming lofty peaks, as

in Ben-y-Ghlo and Schichallion.

In addition to the subdivisions of the metamorphic rocks of the Eastern High-

lands which have just been described, there is a group of crystalline schists termed

the "Moine series"' by the Geological Survey, which have a wide distribution

in the north-west part of the Tay basin. Their lithological characters are remark-

ably persistent over wide areas. Consisting mainly of quartzose granulitic schists

or fine-grained gneisses with bands of mica-schist, they represent without doubt a

highly altered series of sediments, the original clastic grains of which have been

destroyed. They form nearly the whole of the area north of Loch Rannoch, up

Glen Garry, and northward of Glen Tilt.

Reference has already been made to the intrusive sheets of basic igneous rock

which appear in association with the Green Beds and Loch Tay limestone, but

others occur in connection with the zones of calc-sericite schist and black schist.

Perhaps the most remarkable example of the latter is the mass of epidiorite and

hornblende-schist on Ben Vrackie north of Pitlochry, where the altered sediments

have been deflected and bent round the laccolitic intrusion.

The acid igneous roeks which were injected into the sedimentary series, befoie

the folding and development of schistosity in the latter, are best represented by

the foliated granite of Ben Vuroch, north-east of Ben Vrackie. On the north-west

slope of that mountain, the sediments, which still retain their original bedding,

have undergone contact alteration, the calcareous shales having been converted

iato calc-silicate hornfels.

In the central pave of the metamorphic area there is a well-defined line

extending from Ben Vrackie south-west by Ben Lawers to Glen Lochay, which

marks the axis of a fan-shaped arrangement of the folding of the strata. Along

this line, the axial planes of the folds are vertical, and on either side they are

inclined towards the centre of the fan. Hence on the south-east side of this

central avis, there is a remarkably persistent dip of the folds towards the north-

west, while on the north-west side the general inclination is towards the south-

east. A fine example of the latter is to be found in the river Garry, where

between Blair Atholl and Dalnaspidal the granulitic schists of the Moine series

dip persistently towards the south-east for a distance of about 1") milts, and yet it

is highly probable that the same bands are repeated indefinitely by means of

folding. This remarkable reduplication of the strata can be clearly demonstrated

in the case of the black schist, limestone and quartzite gToups, where the litho-

logical types are clearly differentiated from each other. For a distance of 6 miles

across the strike, between Ben Vrackie and Glen Tilt, these groups constantly
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reappear, the sill of garnetiferous hornblende-schist being indefinitely repeated

with the black schist.

Reference has already been made to the system of north-east and south-west

dislocations which traverse the metamorphic area. Of these, apparently the most

powerful is the Loch Tay fault, which has been traced from near Blair Atholl,

across Loch Tay, Loch Earn, and Loch Lubnaig till it is truncated by the fault

along the Highland border at Aberfoil. Further west, and roughly parallel with

the foregoing, comes the line of disruption which extends from Loch Garry across

Loch Rannoch and the valleys of the Lyon, the Lochay, and the Dochart towards

the Braes of Balquhidder. Again, from Tyndrum another dislocation has been

followed north-east by Loch Lyon and the west margin of Loch Rannoch in the

direction of Loch Ericht. Finally, in the north-west part of the basin there is a

line of fracture running along Loch Ericht and Loch Laidon, which is roughly

parallel with the Loch Tay fault. In the case of the Loch Tay, the Loch Garry,

and the Loch Lyon dislocations, the downthrow has been on their western side ;

in other words, on that side the outcrops of the sedimentary bands and epidiorite

sills have been shifted further to the south by each fault in turn.

Within the metamorphic area, as already indicated, there are various masses

of igneous rock which are later than the folding and foliation of the crystalline

schists, and have been referred to the newer granite intrusions of the Highlands.

Of these, the most important is the large mass of diorite on the Moor of Rannoch,

which stretches northwards to Loch Ericht and west towards Loch Treig, boulders

of which have been carried far during the glaciation of the region. Other masses

appear on both sides of Loch Ericht, in Glen Tilt, on the lofty plateau north of that

valley, and far to the south in Glen Lednoch between Comrie and Loch Tay.

Several of these igneous intrusions consist partly of diorite and partly of granite,

the more basic type being erupted prior to the more acid.

At the western margin of the basin on the lofty peaks of the Black Mount

Forest there is a terraced plateau of contemporaneous igneous rocks of Lower Old

Red Sandstone age, pointing to the former extension of this volcanic series, the

distribution of which is of importance in connection with the glaciation. These

are pierced by plutonic rocks (granite), which have produced a certain amount of

contact alteration in the lavas.

In the lower part of the basin of the Tay, which is almost wholly occupied by

Old Red Sandstone, both the lower and upper divisions of that system are repre-

sented. The Lower Old Red Sandstone has by far the greater development, being

divisible into a lower volcanic series and an overlying group of sandstones, con-

glomerates and marls. Two great flexures cross the basin in a north-east and

south-west direction, roughly parallel with the fault along the Highland border.

One of these flexures forms a broad arch, exposing a great series of contem-

poraneous volcanic rocks in the Ochils and the Sidlaws ; the other forms a great

trough, in line with the valley of Strathmore, containing the highest members of

this division in the basin of the Tay. The anticlinal fold is prolonged far to the

north-east into Forfarshire and Kincardineshire, where sandstones and flags

appear in the crest of the arch. In the Ochils the total thickness of lavas, tuffs,

and agglomerates in the north limb of the fold is about 6000 feet, and they were

probably deposited on a gradually sinking area ; nevertheless, some of the volcanic

cones may have ultimately appeared above the level of the water and become sub-

aerial. Rising out from underneath the overlying sandstones and marls, along the

Highland border, the volcanic series again appears, though in a very attenuated

form consisting of andesitic lavas, which are associated with coarse conglomerates

containing pebbles of volcanic rocks. Indeed, the lavas, conglomerates, and sand-
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stones occur on the north side of the fault at Blairgowrie, and again at Crieff,

where they rest unconformably on the metamorphic rocks. The broad tract of

low ground between the Sidlaws and the Highland border has been carved out of

the softer sandstones and marls overlying the volcanic series. The river Isla,

when it enters the area occupied by this overlying sedimentary series, is deflected

towards the south-west till it joins the Tay.

The long interval which elapsed between the Lower and Upper Old Red Sand-

stone periods was marked by great denudation of the members of the lower

division of that system. The strata were thrown into anticlinal and synclinal

folds, the axes of which are roughly parallel with the trend of the fault along the

Highland border. And further, along the crest of the arch, the higher members of

the lower division were worn away, and the volcanic rocks were laid bare, before

the Upper Old Red Sandstone was deposited. The members of the upper division

occur near Bridge of Earn, and extend beneath the estuary of the Tay and the

Carse of Gowrie to near Dundee. Between Forgandenny and Bridge of Earn, the

basement beds are found resting unconformably on the denuded Lower Old Red

Sandstone volcanic rocks, where fragments of the latter occur in the breccias.

On both sides of the estuary of the Tay, however, the Upper Old Red Sandstone

is brought into conjunction with the volcanic series of the lower division by two

parallel faults. The members of the upper division are composed mainly of

friable brick -red sandstones and marls, which have yielded near Errol fine

specimens of the genera of fishes characteristic of this division.

Reference has already been made to the fact that'a small patch of Carboniferous

rocks appears about half a mile to the south of Bridge of Earn, which are brought

into conjunction with the Lower Old Red volcanic rocks to the south by means of a

fault. The strata consist of blue clays and shales, sandstones, and calcareous bands

belonging to the Cementstone group. Small though it be, this remnant is of

great importance in proviog the former extension of the Carboniferous rocks over

the lower part of the Tay basin, from which it has been almost wholly removed by

denudation.

The existing valley system of the basin of the Tay furnishes admirable

examples of the influence of geological structure in determining the direction of

the water drainage. The upper part of the Tay itself, and many of the tribu-

taries within the metamorphic area, flow approximately in the direction of the

strike of the crystalline schists. The massive Ben Ledi grits, the Green Beds,

the sills of epidiorite and hornblende-schist, and the Perthshire quartzite have

each had a powerful influence in the development of the prominent rock features

of the region. Where these occur in association with zones of mica-schist and

phyllite, they have more successfully resisted erosive action, and have given rise

to rocky barriers or precipitous escarpments, thereby contributing to the formation

of gorges, and in some cases of rock-basins.

The evidence relating to the glaciation of the Tay basin leads to the conclusion

that, during the climax of the Ice age, the region must have been covered with

one continuous sheet of ice, the movement of which must to some extent have

been independent of the existing valley system. "Where the rocks have been able

to retain the stria?, the latter have been found up to elevations of 3000 feet,

showing that the highest mountains were over-ridden by the ice. This stage was

followed by a period of confluent glaciers, when the ice streamed over passes

connecting adjoining valleys, leaving in its track lines of moraines. Finally,

there is the phase of corrie glaciers, when the glacial detritus was borne for no

great distance from the local centres of dispersion.

During the maximum glaciation, the ice-shed lay round the north-west margin
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of the Tay basin, from the mountains beyond Rannoch Moor, by Ben Alder

weat of Loch Ericht, eastwards to the watershed separating Glen Garry from the

tributaries of the Spey and the Dee.

Beginning in the western part of the basin, with the lofty watershed between

the head of Glen Lyon and Glen Lochay, in the Mamlorn forest, stria; are found

at intervals along this ridge for a distance of 3 miles, at elevations which in some

cases vary from 3700 to 3000 feet, trending E. 20° to 30° S. Further east, about

3 miles north of Killin, on Creag-na-Caillich at a height of 22o0 feet, the direction

is about south-south-east. Again, to the west of Ben Lawers, the ice-markings

point S. 40° E. about the 2000-feet level. Proceeding northwards to the dividing

ridge between Glen Lyon and Strath Tummel, the evidence is no less remarkable,

for on Schichallion, at an elevation of 3000 feet, the trend is E. 30° S. Still

further north, on Beinn a' Chuallaich—a high mountain between Glen Erichdie and

Kinloch Rannoch—the strife point S. 30° E. at a height of 2700 feet. Again, on

Ben Vrackie, about 3 miles north of Pitlochry—a mountain which is glaciated to

the top—the trend is east-south-east. Similar conclusive evidence is obtained

on the dividing ridge that stretches eastwards from Schichallion towards Pit-

lochry and separates Strath Tummel from the upper course of the Tay between

Aberfeldyand Logierait. Part of this ridge is composed of the Perthshire quartzite,

the glaciated surfaces of which show finely preserved stria-, the direction varying

from E. 20° S. to E. 45° S. On one of the prominent peaks of this ridge— Ben
Eagach— south of Loch Tummel, ice-markings are found on the top at a height

of 22")0 feet, which point E. 3">° S. Further south, on the dividing ridge between

Strath Bran and the valley of the Almond, on Meall nan Caoraich, the direction

is E. 30° S., close to the 2000-feet contour-line. Additional instances might be

given from the mountainous region within the metamorphic area, but the above

examples establish the conclusion that during the maximum glaciation there*

must have been a movement of the mer de glace independent of the valley system

in an east-south-east or south-easterly direction.

During the great extension of the ice, on the broad plateau of the Moor of

Rannoch the ice seems to have radiated partly towards the east-south-east or

south-east, and partly towards the south-west in the direction of the Tulla and

Glen Orchy (see geological map).

The evidence obtained from the dispersal of the boulders is no less remarkable,

for in some cases they have been carried far from their parent source, and over

lofty cols. The boulders of diorite or hornblendic granite from the Moor of Rannoch

have been found in Strath Tummel, in Glen Lyon, in Strath Fillan, in Strath

Tay, and across the watershed into Glen Almond. Again, all along Strath Fillan,

Loch Tay, and Strath Tay, boulders of the Perthshire quartzite, black schist,

limestone, and calc-sericite schist have been carried several miles to the south

of the various belts from which they were derived. Of course, in many of these

instances, the boulders may have been distributed during the later glaciation. On
the slopes of Ben More (3843 feet), which is composed of grits of the Ben Ledi

group, blocks of calc-sericite schist occur that have been carried from the hills to

the north-north-west in the direction of the Mamlorn forest. Confirmatory evidence

is furnished by the dispersal of the stones in the boulder clay— a deposit formed

during the great extension of the ice. Within the metamorphic area, sections of

boulder clay occur up the Tay valley as far as Loch Tay, in the valleys of the

Tummel and the Garry as far as Struan, and in Strath Bran from Amulree to

Dunkeld. Outlying patches are found also at the east end of Loch Rannoch and

round Loch Tummel.

After the stage of the great ice-sheet, there followed a period of confluent
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glaciers when the ice was still thick enough to stream over passes connecting

adjoining valleys, as, for instance, over some of the cols between Glen Lyon and

Glen Lochay, between Glen Lyon and Loch Tay, and between Glen Lochay and

Glen Dochart, between the upper course of the Tay and Strath Bran, and between

Loch Tay and Glen Almond. Again, the glacier which moved eastward from the high

mountains in Black Mount Forest and at the head of Glen Coe and Glen Etive was

deflected southwards, part of it flowing into Glen Orchy, and part into Strath

Fillan. The numerous groups of moraines, frequently showing a terraced arrange-

ment along the hill slopes, indicate the great development of the later glaciation.

Fine examples of the local dispersion of moraines are to be found in the neighbour-

hood of the Black Mount Forest and the mountains round the head of Glen Etive

and Glen Coe. The debris of Old Red Sandstone volcanic rocks have been traced

in the moraines eastwards from the Black Mount Forest to the drift-covered plateau

at Loch Ba.

Within the Tay basin by far the larger number of the lochs lie in the midst

of drift deposits, most of which are of no great size, and are comparatively shallow.

In the southern part of the Moor of Bannoch, along the river Ba and its tributaries,

in Allt Lochain Ghaineamhaich, and on the drift plateau, about twenty-five lochs

occur in the midst of morainic drifts. Numerous examples of this type occur in

other parts of the basin.

Again, several lochs, some of which are of considerable size, lie along lines of

displacement or fault-lines, for which reason they need not now be discussed. For

example, Loch Ericht and Loch Laidon are situated <m one line of disruption

which has been traced over a considerable distance in the eastern Highlands.

Loch Garry, at the head of Glen Garry, and Loch Lyon, near the head of (ilen

Lyon, likewise occur along lines of fault. In each of these cases, the loDg axis

of the loch coincides with the course of a more or less powerful dislocation, which

has been traced for miles.

The following instances might be discussed in relation to the question of the

glacial origin of rock basins : Loch Rannoch, Loch Tummel, Loch Tay, Loch Earn,

Loch Iubhair, and Loch Dochart. Of these, the first four have been previously

described by our colleague, Mr. J. S. Grant Wilson, in the Scottish Geographical

Magazine for May 1888, in connection with the soundings made by him in the

course of the geological survey of the district. It is not necessary, therefore, to

give in detail the evidence in support of the view that these lochs, with the

exception of Loch Tay, have been eroded by ice-action. His soundings have been,

as a rule, confirmed by Sir John Murray and his staff.

Loch Rannoch is a fine instance of a rock basin, for though, at the lower end,

the river Tummel, which issues from the loch, flows along an alluvial flat for a

distance of 3 miles as far as Dun Alastair, a rocky barrier appears at the latter

point in the river and on the hill slopes. Near the foot of the loch, on either

side of the valley, there is a prominent mass of high ground, culminating in

Schichallion (3")47 feet), and Beinn a' < 'huallaich (2925 feet). The streams

draining this high ground to the north and south have silted up the loch at the

lower end, and have produced the long stretch of alluvium between Kinloch

Rannoch and Dun Alastair. The longitudinal section of Loch Rannoch shows
that the loch gradually deepens from the west margin towards the centre and
lower end. The soundings further show that between the mouth of the Dall

Burn and the foot of the loch there are three small basins, each over 400 feet in

depth. The deepest sounding—440 feet—is in the centre of the largest and most
easterly of these three basins, and within 2 miles of Kinloch Rannoch. On
referring to the geological map it will be seen that the Loch Garry fault cresses
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Loch Rannoch near Dall in a SSW. direction ; and, notwithstanding the fact that

the downthrow side of this fault is towards the west, yet the deepest sounding is

found on the upthrow side.

Loch Tuuimel is another typical example of a rock basin, the rocky barrier

appearing in the stream and on the hill slopes at Allean House, about a mile below

the mouth of the lake. For several miles downstream, as far as Faskally, the

Tummel cuts through solid rock, composed mainly of the Perthshire quartzite,

with bands of black schist. This loch has had originally a greater extension west-

wards, for it has been silted up by alluvial matter deposited by the streams. It is

about 2| miles long, and the soundings show that it forms three separate basins of

no great depth, the deepest sounding of the western basin being 128 feet ; of the

central, 119 feet ; of the eastern, 99 feet. Where these slopes and barriers appear,

streams enter the lake from the south, which have given rise to cones projecting

for some distance into the loch. It is probable, however, that they may be formed

partly of solid rock. Judging from the evidence round the sides of Loch Tummel,

the floor of that loch consists mainly of black schist, with infolds of the lower part

of the quartzite.

Loch Earn may be described as the best instance of a typical rock basin within

the catchment area of the Tay. Upwards of 6 miles long and about three-quarters

of a mile broad, the soundings show that it is a simple basin. The deepest sound-

ing—287 feet—occurs about half way down the loch. The Loch Tay fault crosses

the lake about a mile from the upper or western end ; and along its course there

is a small basin, the greatest depth of which is 240 feet. West of this fault,

the floor of the loch is composed of the Loch Tay limestone and the underlying

garnetiferous mica-schists ; east of it, for some distance, the lake lies obliquely

across the strike of the schists overlying the Green Beds and the Green Beds them-

selves ; while at the foot of the loch the Ben Ledi grits appear as a rocky barrier

crossing the valley at St. Fillans.

Lochs Iubhair and Dochart may be cited as further instances of rock basins.

Originally forming one sheet of water, they have been isolated by alluvial matter

brought down by the stream that drains the great corrie west of Ben More. The

deepest sounding of Loch Iubhair—65 feet—is near the foot. Roches moutonnies

appear in that lake, both about the middle and near the foot. Loch Dochart is

being rapidly silted up ; indeed, it must formerly have extended for 3 miles up

the valley of Strath Fillan. The deepest sounding of Loch Dochart is 11 feet.

Further down Glen Dochart there is a strip of alluvium about 5 miles long,

between Luib station and Easter Lix, which may probably represent a silted-up

rock basin.

Loch Tay presents certain features which differentiate it from the rock basins

already described. There is no rocky barrier close to the lake ; the Loch Tay

fault runs along the course of the lake for a distance of 5i miles from Ardeonaig to

Stroufearnan ; the greatest depth, which is 508 feet, lies on the downthrow side of

this dislocation ; and finally there is a basin 12 miles long, the whole of which is

below the level of the sea. The first appearance of solid rock in the bed of the

Tay is north of Grandtully castle, about 8 miles below the foot of the loch, where

mica-schists appear, belonging to the group of the Ben Ledi grits. For a dis-

tance of lh miles below this point to near Ballinluig village the river flows at

intervals over rocky ledges. There can be no doubt that the deflection of the

original valley of the Tay between Ardeonaig and Stronfearnan was due to the

Loch Tay fault, whereby the Loch Tay limestone and associated schists, on its

western side were brought into conjunction with the intrusive igneous masses

of Tomnadashan and Beinn Bhreac. The soundings show that the deepest part
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of the basin, which is bounded by the 400-feet contour-line, lies along the course

of this fault. Under these circumstances Loch Tay cannot be regarded as a typical

example of a rock basin.

The other rock basins, however, seem to us to furnish strong evidence in support

of the theory that they have been eroded by ice-action.

BIOLOGY OF THE LOCHS OF THE TAY BASIN.

By James Murray.

While it was not compatible with the bathymetrical work of the Lake Survey

to study in detail the biology of the lochs, it has been customary to make collec-

tions of the plankton of each loch, a coarse and a fine net being used in each case.

It is thus possible to compare only the biology of the open water of the different

lochs. The number of species living in the open water is not very great, and

does not vary in different lochs so much as might have been expected. The

fauna of the shallower lochs is usually much richer than that of the deeper ones,

owing to the occurrence in them of many species which in larger lochs would be

confined to the shore region. Even thus limited, it is found that the lochs differ

sufficiently from one another to render a comparative review of them of much

interest. Each loch has a distinct character, which, notwithstanding a consider-

able amount of seasonal variatinn, is pretty constant.

A small number of animals and plants occur so constantly in the open water

of all our lakes, large or small, that they mainly determine the character of the

plankton of this pelagic region. They are so generally present that the absence

of any one of them is occasion for remark. The most important of them are

—

Diaptomus gracilis, Cyclops strenuus, Daphnia lacustris, Bosmina obtusirostris,

the Eotifers Conochilus (two species), Anurcea cochleare, and Notholca longispina,

and the Diatom Asterionella gracUlima. These are found at all seasons. In the

summer, Holopi'Iiiim, Leptodora, Bijtlt'ihipJus, and Pohj}>hemus are as generally

distributed.

Only less common are Asplanchna priodonta, Polyarthra platyptera, Peridinium

tabulation, Ceratium hirundinella, ^[a^omonas. Some Desmids. mostly of the

genus Staurastnim, but including also species of Micrasterias, Xanthidivm, and

Closterium, are generally present. The Eotifers Floscvlaria pelagica and Notops

pygmwus are of frequent occurrence. Although all of those species may be present

in most of the lochs, the varying proportions in which they occur in the plankton

uive rise to great differences of character in the lochs. Other species ofDiaptom us,

Daphnia, and Bosmina are occasionally found, but the species included in the

preceding list are so much more common, that when the generic name only is

mentioned it will be understood that the common species is referred to.

This small association of animals and plants constitutes what may be called

the lacustrine type of plankton. A not very dissimilar association is found in

small ponds, but the species for the most part are different. The Diaptomus may
be D. castor, the Daphnia D. pnlex, the Bosmina B. cornuia ; Eotifers and Alga

will be more abundant and varied, and there will probably be some Ostracodes.

It might have been expected that the shallowest lochs would have had a plankton

of the pond type, but it has been found that even the smallest lochs surveyed had

the plankton distinctly lacustrine. A few nearly or quite stagnant lochans showed

a slight approach to the pond type in the presence of Bosmina corwuta and Volrox

and in the abundance of Eotifers and Alga.-.
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The remarkable variations of the loch trout, which have so much puzzled

naturalists, cannot be touched on here, but parallel cases are found among the

smaller animals. Diaptom/us gracilis varies remarkably in colour, and is usually

constant for each loch, and several other Entomostraca vary greatly in size and

form ; chief among these is Daphnia. The typical lacustrine form of this genus,

which will be referred to as Daphnia lacustris, has an evenly rounded head with

a depression on the line of the forehead marking off the brow from the beak.

Where this depression is obliterated the head of the animal has a very different

appearance, resembling that of a parrot. The form differing most from the typical

Daphnia lacustris is that in which the head is produced upwards into a sort of peak

or helmet. For convenience, this form will be referred to as Daphnia galeata,

though it is doubtful if the points of difference are of specific value, and inter-

mediate varieties are found.

After Daphnia, the species which varies most is Bosmina obttisirostris. The
typical lake-form has a short mucro at the posterior angle of the valvts. It

varies much in size and in colour, being usually hyaline, but sometimes purple,

or rarely orange and purple.

During its season Holopedium, from its large size, is very conspicuous in those

lochs in which it occurs. It is frequently so abundant that it chokes up the nets

in a short time, and makes it impossible to get a fair proportion of the other

animals present. It appears in some lochs as early as May, and continues

till August.

Commonly a single organism, usually vegetable, will so increase in a loch as to

form what the Germans call a " Wasserblut." The Alga- Clathrocystis, Oscillaria,

Botryococcus, Anabwna, and Volvox are among those which most frequently

increase to this extent, but almost any of the smaller organisms, as Diatoms,

Rotifers, or Protozoa, may on occasion do so. Asterionclla, Notholca longispma,

Asplanchna priodonta, Ceratiwm hirundinclla, and even on one occasion the rather

uncommon Rotifer Dinocharis Coliinsii, have been observed to form a "Wasser-
blut " in the shallower lochs.

The abundance of certain species in a loch on a single visit may be exceptional

or temporary
; the small lochs may vary greatly at different seasons. It is believed

that, except for the seasonal appearance of ceitain species which are known to

live for only a few months of the year, a loch is pretty uniform in character

throughout the year. This is known to be the case with the large lochs and with

some small ones.

The points to which attention will be called in reviewing the biology of the

Tay lochs will be—the abundance or scarcity of life on the whole ; the preponder-

ance of one or a few species in each loch ; the abundance of an animal or plant

that is usually scarce ; the absence or scarcity of some very common species.

The lochs of the valley of the Earn differ much in size and physical conditions,

so that they might be expected also to differ much in their biology. There is one

great lake, Loch Earn, two hill lochs, Turret and Uaine, the latter at a great

elevation, one deep but stagnant pond, and one shallow artificial dam.
Loch Earn.—The only abundant organism was Diaptomus gracilis, which was

bright red in colour. There was almost no life at the surface, the Diaptomvs
being in myriads at a depth of 40 or 50 feet. The loch was rather remarkable for

the scarcity of common lacustrine species. Bythotrephes was somewhat frequent
;

Polyphemus, Cyclops strenuus, and Bosmina ohtusirostris were present, but not

plentiful. Daphnia was very rare, only one example being seen. Smaller

organisms were almost entirely absent, except for a few examples of the two
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commonest pelagic Rotifers: Anuraa cochlear* and Notholca longispina, and

snme unicellular Al.

Loch Turret.—This was one of the lochs where Holopedium filled the net with

a slimy mass, and rendered it difficult to catch anything else. Diaptomus gracilis,

Daphnia (typical D. lacustris), Asterionell", and Peridinium tabulatum were

noted.

Lochan i'aiic.—This little shallow tarn, in a corrieat a considerable elevation,

had nothing remarkable in its pelagic life. Diaphanosoma braehyurum was most

numerous ; Diaptomus gracilis, of a brown colour, and Polyphemus were common.

Only a few examples of Daphnia lacusisris and Holopedium were seen.

Loch Morucievaird '

• r Ochtertyrt .—This loch, though fairly deep, was almost

stagnant at the time it was visited. As might be expected from this and from the

very high surface temperature, life was abundant and varied. The collect inn was

green from the abundance of Volrox. Bosmina cornuta, Daphnia lacustris,

Diaptomus gracilis (of a brown colour), Ceratiwm hirundinella, Asplanchna,

Anufcea cochleare, Anabana were among the most abundant organisms. Many
others were present in smaller numbers.

Drummond Pond.—This is a shallow and nearly stagnant artificial pond, and

many species were plentiful in the water. Daphnia lacustris was most numerous.

Many males and females carrying ephippia were present. Other abundant

species were Ceriodaphnia (some with ephippia), Anuraa cochleare, Conochilus,

Asplanchna, Notops pygmceus. Volvox was scarce. The beautiful Rhizopod

Difflugia corona was seen.

The lochs of Strath Bran, though completely isolated one from another, and

draining by different streams into the Bran, are fairly comparable one with

another, being all, with the exception of Loch Freuchie, hill lochs of small size,

lying at considerable elevations.

Loch Freuchie.—This was one of the lochs where Holopedium for the time being

abounded to the exclusion of everything che. Only a few individuals ofDiaptt

gracilis (brown in colour) were seen. Hardly any snail organisms were noticed.

Loch Fender. —Life was abundant, but few species were present. The most

numerous animals were Diaptomus (pale brown), Notholca longispina, Daphnia
(parrot-shaped head), Bosmina longispina, and Peridinium tabulatum. Holo-

pedwm was not seen.

Loch Hoil.—Life was very abundant. The commonest animals were Holo-

pedium, Diaptomus gracilis, D. Wierzejshii (blue, red, or red and blue), Daphnia,

and Asplanchna.

Loch na Craige.—Animals of many species were present, but only four were

plentiful: Diaptomus gracilis (blood-red), Bosmina obtusvrostris (of large size,,

Daphnia lacustris (very large), and Conochilus unicornis.

Loch Kennard.—Some seven or eight species of animals were common in the

loch, but Diaptomus predominated. D. gracilis and D. Wierzejshii were both

present. Blood-red individuals of both species occurred, and D. Wierzejshii was
also seen of the usual blue colour, or red and blue. Holopedium, Notholca longi-

spina, and Asplanchna priodonta, and the somewhat rare crustacean Latona
setifera, were numerous.

Loch Skiach.—The characteristic animals were Holopedium, Daphnia lacustris

very large), Bosmina obtusirostris (very small, purple). Qammarus /<<'/<.' of large

size, and orange colour, was found. A few examples of Bosmina were large and

brightly coloured, orange and purple.

Loch Tay.—Comparing Loch Tay with Loch Rannoch, it is found that the

planbton differs in several important particulars. Besides the cemmon l)iaj>tomus
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gracilis, there was another species, 1). Wu rzejshii, pretty common in the loch. This

is a larger species, usually dark blue in colour. It is a northern species, of

general occurrence over the north and west of Scotland, but hardly known south

of Loch Tay. Daphnia was always very scarce. Desmids of the genera

Staurastrum and Arthrodesmus were more numerous than is usual in great lakes.

As in Loch Rannoch, skeletons of Clathrulina were abundant.

Lochs Iubhair and Dochart.—Both these lochs, being very shallow, had, at

the time they were visited, in addition to the usual pelagic species of Diaptomus,

Daphnia, and Bosmina, several species in abundance which are not truly pelagic.

Chydorus sphcericus, Alonopis elongata and Alonello nana were as numerous as

the pelagic species. Rotifers and Protozoa, especially Rhizopods, were more

varied than usual.

Loch Essan.—Life was abundant and varied. Daphnia was of three forms :

large typical Daphnia lacustris with rounded head, smaller with tall helmet

(D. galatea), and an intermediate form. Diaptomus gracilis, some dark brown,

some hyaline, Polyphemus, Diaphanosoma brachyurum,, Bosmina obtusirostris, and

water-mites (Hydrachnidtt), which do not usually occur in the open water, were

all common.

Loch Brcaclaich.—This loch was quite unusual from the great numbers of

a Rotifer, Asplanchna priodonta, which formed a " Wasserblut," appearing as a

grey slimy mass in the net. Diaptomus gracilis (hyaline), Cyclops (dark red),

and Diaphanosoma brachyurum were seen.

Loch na Lairige.—The characteristic organisms were Bosmina obtusirostris

(large dark brown, and purple) and a species of Conochihis. Daphnia galeata

(with tall helmet), Polyarthra, and Diaptomus gracilis (pale, imuiature) were

frequent. A few dark red Diaptomus gracilis, Sida crystallina, and Bythotrephes

were also present.

Jjoch Lyon.—The biology of this loch was notable for its unusual richness.

Most abundant were Diaptomus gracilis (pale yellow), Bosmina obtusirostris

(with somewhat long spine), Cyclops strenuus (of large size), and Rotifers of

many species. Larvae of Diaptomus were exceedingly numerous.

Lochs Daimh and Giorra.—These two lochs are so nearly alike in size and so

close together, being connected by a river, that they might be expected to resemble

one another in their biology, but they were found to differ greatly. In Loch

Daimh, Holopediwm was abundant, but very young. Diaptomus gracilis (hyaline,

with dark brown eggs) was numerous, and the larvae still more so. Nothing else

was found in any numbers. Loch Giorra, on the other hand, had half a dozen

common species: Diaptomus gracilis (pale yellow), Cyclops strenuus, Daphnia

lacustris, Bosmina obtusirostris, Dinohryon, and Tabellaria (two species). Holo-

pedium was not seen.

Loch Derail ich.—The characteristic animals were Diaptomus (brown), Daphnia

lacustris (with parrot-shaped head), Bosmina obtusirostris (with long beak),

Notholca longispina, and Dinobryon.

Loch Scoly.—The most abundant animals were Daphnia lacustris, Diaptomus

gracilis (dark brown, mostly immature), Conochihis volvox, Bosmina obtusirostris

(small), and Peridinium tabulatum.

Loch Rannoch.—The plankton of Loch Rannoch may be fairly taken as the

type of all the large Scottish lochs. Almost every one of the species included in

the list of the lacustrine organisms was found in it, and there was nothing in it

not given in the list. Of the Entomostraca, Bosmina was the most abundant.

Skeletons of the Rhizopod Clathrulina elegans, though this is not a pelagic animal,

were always found in it. The biology of the littoral region of the loch has been
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studied with some care by Mr. I). J. Scourfield and others, but as this region has

not been studied in the other lochs of the system, it is thought better not to enter

into the details of it here.

Loch Ba.—Most of the common pelagic animals were not seen, while many
species belonging rather to the shore (or littoral) fauna were numerous, as Eiinj< > reus

lameUatus, Acroperus harpa, Alonella nana and ^4. exeisa, Alona atHnis and

A. guttata, and Chydorus Bpharicus. Many Rhizopods were observed, as well as

mites and Ostracodes.

Loch Laidon.—Only the Entomostraca of this loch were studied by Mr. D. J.

Scourfield. The species were all the same as in Loch Eannoch. No collections

were made of the other groups of animals.

Lochan Srbn 8m or.—Notwithstanding the high elevation and the early season

at which it was examined, this loch was found to be exceptionally rich in both

animals and plants, particularly in Rotifers. Rhizopods, and Desmids. Holopedium

was here seen unusually early in the season. Besides the ordinary pelagic animals,

Diaptomus, Daphnia, Bosmina, etc, Latona setifera was present.

Loch Bhac.—The commonest animals were Diaptomus gracilis red), Bosmina

obtusirostris (with long beak , Daphnia lacustris, Diaphanosoma brachyurum.

Among the Rotifers was the brilliant red and blue Notops pygmaus, and the

curious Desmid Micrasterias Wallichii was present.

Loch Con.—Entomostraca were few, and Alga- more numerous than usual. The
commonest animal was Bosmina obtusirostris .small . Diaptomus gracilis some
large, yellow, others red). The Rotifer Xotops pygmarus was unusually large.

Loch Tilt.—In common with a few other lochs, usually lying at considerable

elevations, the only common animal was Diaptom us gracilis, so bright red in colour

that the net, when taken up, seemed filled with blood. Hardly anything else was seen.

Loch Mbraig.—Entomostraoa were here scarce, and Protozoa and Alga-

abundant. The commonest organism was a fonn of Ceratium hiirundineUa, which

was so abundant as to constitute a " Wasserblut."

Loch Bruma.—This shallow, marshy pool, with Menyatithes growing almost

everywhere, yet had a quite ordinary lacustrine fauna, including Diaptomus dark

brown;, Daphnia lacustris -very large), Cyclops strenuus t^large hyaline , Bythotrephes.

Conochilus was much the commonest animal. An unusual form of Ceratium

hirundvneUa, having both the median spines long, occurred.

Loch Ordie.—The most abundant animals at the time this loch was visited were

Holopedium, Daphnia (parrot-shaped head), and Diaptomus (hyaline). Bosmina
of two forms was found : B. obtusirostris (small) and B. longispina.

Loch nam Bun.—The highest loch in the Tay system visited. The predominant

animal was Diaptomus gracilis blood-red) ; Daphnia Ia.cv.str is (very large , Jlnsmiit"

obtusirostris, and several species of Desmids, notably Staurastrum arctiscon, were
present in some numbers. There was a scarcity of smaller organisms.

Loch Shechernich.—The water was turbid from the abundance of life. The
most conspicuous examples were Diaptomus dark red, red and yellow, red and
blue, or all blue), probably D. Wierzejskii, Daph nia (parrot-shaped head), Bosmina
(very large, purple), Noth olca longispina, said Polyarthra. Asteriondla was of a

smaller size than usual. Numbers of a small yellow water-mite were seen.

Loch Auehenchapd.—Ceratium hirundinella formed a " Wasserblut :;

in the

loch at the time it was visited. Other common animals were Bosmina obtusirostris,

Daphnia lacustris (small), Diaptomus (reddish), Conochilus.

Loch of Lintrathen.—The water was very clear and organisms sparingly dis-

tributed. Daphnia lacustris (large) and Diaptomus gracilis 'hyaline; were the

only animals at all common.
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Loch BenachaMy.— Holopedium was common on the surface, but not below.

Diaptomus gracilis (brown, mostly immature) and Daphnia lacustris (large) were

most abundant. Bosmina was scarce.

Long Loch.—Very few animals were present, the commonest beiDg Daphnia

lacustris, Diaptomus gracilis (hyaline), and Conochilus.

Pitlyal Loch.—This differed from most lochs visited about the same time, in

the general scarcity of life, especially of Entomostraca. It was one of the few

lochs in the system where Bosmina cornuta took the place of the common
B. obtusirostris. There was a " Wasserblut" of a pale filamentous Alga. Volvos

and several other Algae occurred. Although in those various respects the biology

approached the pond type, Leptodora was rather numerous.

Forfar Loch.—The water was very turbid throughout, yet the fauna was mainly

lacustrine, the commonest animal being Cyclops strenuus. Daphnia lacustris

ilarge) was also common. The Cyclops was covered with parasites of many
species, both animal and vegetable.

The lochs which are drained by the Lunan Burn form a connected series, all of

moderate size or very small and shallow, several beiDg quite stagnant and over-

grown with weeds. The most important are Lochs of the Lowes, Drumellie, and

Clunie, the last being the deepest of the whole chain. Volvos, was present in

most of the lochs.

Loch of Craiglush.—Most of the ordinary pelagic animals were seen. Holo-

pedium was abundant. Daphnia was tinged with pink, and some males were

seen ; Diaptomus was dull brown ; Bosmina was small. Several small Alga?, as

Volvos, Pediastrum, Eudorina, were common, and several Rotifers, as Sacculus

viridis and a species of Synchoeta.

Loch of the Lowes.—The plankton resembled that of Loch Craiglush, but

differed in a few points. Hoioped i urn was more numerous, Daphnia larger and

not pink, Bythotrephes was seen, and there were fewer Alga? and Rotifers.

Loch of Buttcrstone.—Life was abundant, and the species were almost all the

same as in Loch Craiglush. There was less difference between those two lochs than

between Loch Craiglush and Loch of the Lowes, which are connected by a broad

canal. The Daphnia was pink-tinged as in Loch Craiglush, and there were some

males. Another form of Daphnia also occurred, larger, and with a purple spot

on each valve.

Lochs Drumellie and Clunie.—These two lochs may be treated together, as they

are connected by a short burn and differ little in the character of the plankton.

The Daphnia in both had the parrot-shaped head which results from the elimina-

tion of the depression in the forehead. Bosmina was not noted in either. Volvos

was more plentiful in Loch Drumellie, and Leptodora was common in it and not

seen in Loch Clunie.

Roe Loch (or Ardblair Loch).—The most common animal was Notholca

longispina. The Daphn ia was small, the Diaptomus mostly immature, and Bosmina

was not seen. A large bizarre-shaped Infusorian with green body-contents was

numerous.

Black Loch.—The only common organisms were Diaptomus (pale red), Daphnia

(large), Polyphemus, and some small Diatoms.

White Loch and Fingask Loch.—These two lochs, which are connected by a

short burn, are very similar, Daphnia (large) being much the most abundant

animal, a few bearing ephippia and some males being seen. Diaptom us was hyaline

and immature. Volvox was more plentiful in Fingask Loch. LepAodora was ODly

seen in the "White Loch.

Stormont Loch —The water of this stagnant pond was quite turbid and yellow
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in colour from the superabundance of Daphnia. The nets could not be drawn
through the 'water in the usual way without getting quite choked with animals.

A single dip of the net, by which about half a gallon of water would be strained,

collected enough material to fill a 2-oz. bottle. The Daphnia was of two forms,

one small and the other much larger than usual, and many males were seen. There

was little else in the loch, only lJi<ij>tontus (hyaline) and a species of Anabtena

being at all plentiful.

Monk Miji'.— Notholca longispina formed a "Wasserblut" here, giving the

collection a reddish colour. Diaptomue ,L
rrey or hyaline), Botmina cornuta, and

Polyphemus were common.

CLIMBING IN THE NORTH-WEST HIMALAYA.

The following notes of the past season's work have been sent to us by
Mrs. Bullock Workman, who at the same time informs us that owing to

the destruction of the map and negatives relating to her work of the

previous year, she has been unable to send us her promised article on the

subject (see vol. xviii. p. 602). She hopes, however, to send us an article

with map and illustrations on the work of the party in course of time.

Meantime the members of the Scottish Geographical Society will unite

in offering congratulations to Dr. and Mrs. Bullock Workman on the

magnificent success which has crowned their work of the past summer.

Srinagar, September L903.

Dr. and Mrs. Bullock Workman have left Kashmir after completing
their second season of high climbing and exploration in the north-west

Himalayas, in the region lying between 74 55' to 75 41' E. long,

and 35
c

45' to 30 X. lat. As previously stated in this Magazine,

their attention last year was given to the first exploration of the thirty-

mile-long Chogo Loongma glacier and its large terminal tributary

glaciers and to ascents of various peaks and passes on these glaciers.

The party consisted this season of Dr. and Mrs. Bullock Workman,
J. Petigax, C. Savoie, and L. Petigax, Italian guides, and B. Hewett,
topographer. The Hoh Lumba and Sosbon glaciers running north-

west from the Braldu valley, Baltistan. were first visited. Neither of

these had been previously explored, and they were found to be of quite

different topography from that indicated on survey map 27a NE. In

fact, the Sosbon is sketched on the said map only as a small branch of

the Hoh Lumba. From the village of Hoh Braldu, 9400 feet altitude,

the Hoh Nullah was ascended for about eight miles to Nangmah Tapsa,
a grazing marg at 11,800 feet. From here the ascent was continued
over a large old moraine covered with great blocks and well w'ooded.

The old moraine is followed by one of much newer appearance, covered
with small rocks and scanty vegetation, and there are evident signs of a

rapid retreat of the glacier of late years. Above these moraines was a
large moraine ridge rising at about fifty feet above the glacier level.
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Crossing this the real glacier was attacked at about 13,000 feet. From
this height, it being early in the summer, the glacier, lateral moraines,

and lower mountain spurs were all heavily covered with winter snow,

and snow-camps were a necessity. One night was passed at 14,400 feet

and two at 15,600 feet altitude, at the base of the only depression in the

chain of mighty rock needles which encircle the upper end of the Hoh
Lumba. This depression, instead of being a long easy snow pass crossing

to a glacier connecting with the Hispar, as marked on the Survey Map,
is an immense overhanging snow cornice surmounting a high difficult fall

of seracs. It was ascended in six hours by Dr. and Mrs. Bullock Work-
man and guides from the highest camp. The height calculated by
hypsometer, and later compared with lower station mercurial barometer

readings taken at the same hours, was 18,600 feet. From the great

cornice, overlooking an abyss of 7000 feet, a medium-sized glacier was

seen running in a westerly direction, probably toward the Hispar glacier.

The length of the Hoh Lumba from its snout to the base of the

great col is about nine miles. On the west side of the southern end of

this glacier, three small glaciers debouch into the main stream, and on

the east a larger feeder enters near the south end. Above this on the

east, four miles from the snout of the Hoh Lumba, a large glacier of

importance similar to that of the Hoh Lumba comes in, called the

Sosbon. Its course is approximately parallel with the Hoh Lumba, and

its length, from its junction with this, is five miles to the col at its

source. Camps were made on this glacier, which was also ascended and

surveyed, and measurements and angles were taken to ascertain the

heights of various peaks on this and the Hoh glacier, and angles were

taken to determine the rate of movement of the glaciers.

In the middle of July the party returned to the chief base camp of

last year at 14,000 feet on the Chogo Loongma glacier. Here they were

imprisoned nearly the whole of the last two weeks of that month by

severe snowstorms. During a short break in the prolonged storms, the

only upper branch left unexplored last season was ascended. As the

glacier enters the Chogo Loongma at over 16,000 feet, and reaches a

height at its source of between 18,000 and 19,000 feet, the ascent over

new surface snow to the depth of over two feet was most laborious. The

chief members of the expedition wore snowshoes, which greatly facilitated

their progress after the thin outer crust gave way under a powerful sun,

but coolies sank in to their waists at an early hour, and daily camps had

to be pitched as early as 10 a.m., which caused a great waste of time. At
a glacier camp at 17,100 feet, one of the highest sun temperatures of the

season was taken by a solar radiating thermometer—sun temperature at

noon 20

4

C
Fahr., 56° Fahr. in shade.

In August the weather conditions improved greatly, and on the 9 th,

taking advantage of clear, settled weather, Dr. and Mrs. Bullock Work-

man and guides, with only high-climbing kit and eighteen coolies, left the

main camp, and ascending Basin glacier, an upper branch of the Chogo

Loongma, camped at the base of a high snow peak in the range separat-

ing this glacier from the Chogo. The next day the ascent of its snow

slopes was begun and camp brought to 18,400 feet on a small plateau.
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The third day, in spite of much opposition from the coolies, a last camp
was pushed to another snow slope at the base of the final high cone of the

peak; at the altitude of 19,355 feet more than half the coolies were

prostrated by mountain sickness. Late in the afternoon steps were cut

by the guides for upwards of a thousand feet on the ice slopes ; and on
the fourth day at 3 A.M., leaving camp by moonlight, the ascent was
begun. The whole of this part of the climb was made in zigzags, over

slants rising at angles of between 60 and 70 degrees measured by
clinometer, and the summit (21,770 feet) was reached at 7 A.M. A
narrow ridge to the north connects this peak, a few hundred feet below
its summit, with an elevated plateau from which ascend two higher

snow mountains. After half an hour spent in taking observations and
photographs, the climbers descended, crossed the ridge, and ascended the

second peak, the summit of which was attained in three hours. The
weather was -cloudless, and the view of the north-west Himalayas,

including K- and the Mustagh Tower, unsurpassed. There being little

wind, it was possible to take careful hypsometric readings, which com-
pared since with the mercurial standard at a lower station, fixes the

height of this peak at 22,568 feet. Mrs. Bullock Workman thus broke

her former mountain record on Koser Gunge, 21,000 feet, twice in one

day by 770 and 1568 feet respectively. While she and one of the

guides remained on this summit Dr. Workman and the two others

crossed the plateau and ascended to 23,399 feet on a fixed peak of

24,486 feet, which gives him the world mountaineering record for men,
the greatest height before attained being the summit of Aconcagua,

23,083 feet, the highest of the Andes. The high camp was again

reached between 6 and 7 P.M., after an absence of over fifteen hours.

After the 16th of August the whole camp was carried up the Bolucho
glacier, running east from the Chogo Loongma, where after two high

camps a new and difficult snow pass, 17,200 feet, was ascended by the

entire caravan. The difficult descent on the other side was also accom-

plished after much argument with the coolies, and the expedition found
itself on the third day at the junction of a side glacier with the Kero
Loongma. This is the first time that a passage over the range separating

the Kero and Chogo Loongmas has been effected.

The party next marched to the entrance of the Hucho Alchori

glacier, where they were joined by the surveyor. This glacier and its

branches were explored for the first time, and a snow and rock col of

18,200 feet at its head ascended by Mrs. Bullock Workman and guides.

Several hundred first photographs of the scenery were taken during the

summer.

THE ANTARCTIC EXPEDITIONS.

Much earlier than was expected there has come news of the Scotii>h National

Antarctic Expedition. On December 17, the following telegram was received at

the office in Edinburgh from Mr. Bruce:—"Buenos Ayres. Scotia, Stanley.

Dec. 2. Refitting here. Hydrograph surveyed 4000 miles unexplored ocean :

7"
J

-2">' south, 17 to 4-V wesl
;
2700 fathoms trawled there ; wintered Orkneys ;

VOL. XX. D
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detailed survey. Mossman and five men continue first-class meteorological,

magnetical, biological station. Ramsay died Aug. 6. All others robust ; Scotia

splendid.

—

Bruce." A reference to the .South Polar Chart published with vol.

xiv. (1898) will show the area in the Weddell Sea in which the work of the Scotia

has been 'carried out. From Mr. Bruce's telegram it would appear that the

deepest sounding obtained was 2700 fathoms, whereas, as shown on the chart

referred to, Ross reported no bottom at 4000 fathoms in the vicinity of this part

of the ocean. The series of soundings obtained by the Scottish Expedition will be

of great value, and the working out of the organisms obtained at these great

depths will be looked forward to by naturalists with much interest. The expedi-

tion evidently wintered at the South Orkneys, and it is understood that the station

mentioned by Mr. Bruce as being under the charge of Mr. Mossman is also there,

and not at the Falklands, as has been suggested. It is expected that after refitting

at Buenos Ayres the Scotia will return to the South Orkneys. It is much to be

regretted that the expedition has siiffered the loss of one of its members, Mr.

Allan Ramsay, the chief engineer, who was only about thirty years of age, and

was a native of Monifieth. Otherwise the results of the Scotia's first months

of work seem to have been in every way satisfactory, and the leader and his

assistants are to be warmly congratulated on the success which has so far crowned

their labours. Mr. Bruce is evidently much pleased with the Scotia, which is

proving well-fitted for the work she has to do.

As briefly noted in our last issue (p. 660), the members of the Swedish
Antarctic Expedition arrived at Rio Gallegos on November 3 on board

the Argentine relief boat Uruguay. On December 2 the Uruguay entered

the harbour of Buenos Ayres, where the members of the expedition were
received with great cordiality. Captain Irizar of the Uruguay reported

to his Government that the boat left the port of Ushuwaia, Patagonia,

on the 1st of November, and after a rough voyage of a week's duration,

arrived at Seymour Island. Here he found two members of the Swedish
Expedition. Leaving his ship at Seymour Island, Captain Irizar next

proceeded to Snow Hill, which is in Admiralty Inlet, near the southern

extremity of Louis Philippe Land. Here he found Dr. Nordenskjold,

Lieutenant Sobral, and others of the party. While the relieving party

was there, Captain Larsen, the navigating commander of the Antarctic,

with five men of the crew, arrived, the remainder of the crew having

stayed at Paulette Island, where the main body of the party had wintered,

after the crushing of the Antarctic in Erebus and Terror Bay in February
1903. The Uruguay therefore proceeded to Paulette Island, and took off

the rest of the party, subsequently returning to Santa Cruz. The course

alike of the expedition and of the relief party may be followed on the

accompanying sketch map.

On p. 312 of vol. xviii. there will be found an account by Dr.

Nordenskjold of the first year's work of the expedition. As is there

noted, Dr Nordenskjold with a small party was left in the early months
of 1902 at Snow Hill to carry out various investigations while the ship

of the expedition returned to Port Stanley, Falkland Islands. The party

expected the ship to return for them in December 1902, and this she

attempted to do, but was hampered from the first by the bad state of
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the ice. In thf earl)- part of December the ship reached the north-oast

coast of Louis Philippe Land, and after establishing a store depot on a

point between Joinville Island and Louis Philippe Land, on the 14th of

December 1902 started for Snow Hill, standing well out round the north

coast of Joinville Island. The ship was caught in the ice almost at the

outset, being surrounded by mountainous bergs. The ice began to move
on January 7th. and advanced southward at the rate of three miles an

hour. The members of the expedition slept in their clothes every night,
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believing that each would be their last. On the 4th of January they

found an open lead towards Erebus and Terror Gulf. The ice, how-

ever, re-appeared in a dense mass of several kilometres in superficial

area, and the ship was again imprisoned. The Antarctic was now com-

pletely helpless in the middle of the bay. No water could be seen on

any side.

Day after day succeeded without any improvement in the situation,

which became more and more critical. The wind began to blow from

the south on the 9th, and increased to a gale. It was accompanied by a

heavy fall of snow. As the pressure of the ice increased, the bow
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of the Antarctic was raised four feet, and all on board felt that a

catastrophe was imminent. The ship took a list to starboard, and water

poured into the hull in torrents through a large hole in her side. Means
of escape were then organised. Without the slightest pause the pumps,
worked by the engines, were kept going, and though the pressure of the

ice was still tremendous, the vessel kept afloat. No one lost hope,

though the situation remained critical. Until the 16th attempts were
made to effect repairs without much success.

Towards the end of January the ice began to move. The hardships

of the party, however, were not yet at an end, and the 9th of February
was one of the worst days experienced. The Antarctic on this date listed

to port, and the order was given to lower away the boats with a supply

of provisions. The ship appeared bound to founder at the slightest

increased pressure of the ice. A terrible snowstorm was raging ; when
it subsided the pressure diminished.

The following days were employed in clearing away the ice around
the vessel, which was gradually righted ; but the water continued to

pour in, although the pumps were kept constantly going. The ice, how-
ever, became detached from her sides, and she was once more afloat. By
the 1 2 th of February the Antarctic had been carried clear of the ice, and an

attempt was then made to make sail and steer for Paulette Island. The
voyage had hardly begun when a strong wind drove the vessel back

among the icebergs. The party was now reduced to the verge of

despair, as a fresh imprisonment appeared to be inevitable, and they ex-

pected the ship every moment to go to the bottom, for the pumps, though

kept constantly working, were unable to cope with the heavy leak. The
water in the hold, despite every effort, continued to rise ; and it being

evident that any further attempt to save the ship must be futile, the

order was given to call all hands on deck, for the vessel was sinking.

All behaved with the utmost fortitude. The Antarctic was moored to

a great mass of ice, and clothing and boxes and barrels of provisions

were discharged on the ice. The ship's company assembled at eight o'clock

in the morning in the saloon, and then took to the boats. Before doing

so they hoisted the Swedish flag at the masthead, and then cut the

moorings. The current carried the vessel away from the mass of ice,

where all the party remained assembled. The water continued to

pour into the doomed ship, which gradually sank, going down bow
foremost, the flag being the last to disappear beneath the waves. It was
a quarter to one on the 1 2th of February when the ship went down.

After they saw the waters close over the vessel the captain and crew

embarked in two long boats and the gig, but could make no progress, as

the ice hemmed them in on every side. They Were obliged to haul the

boats along with them, encountering a thousand difficulties, and having

to cross the ice from block to block. The party, which consisted of

twenty men was in constant peril. Dragging the boats over the ice

involved terrible fatigue, and progress was extremely slow, the party

taking 16 days to cover 25 miles. Each day they expected to be their

last. When at length, at the end of February, they reached Paulette

Island, after a most perilous and exhausting journey, they determined
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to winter there, though reduced to despair by lack of provisions. The
>>nlv available food was seal flesh and penguins' eggs. They built a

little hut, where they slept wrapt up in seal-skins. Fortunately, the

health of the party was good, and no one was incapacitated either by

accident or sickness.

AYhen the summer came Captain Larsen, taking five men with him,

set out for Snow Hill, where he found Xordenskjold and his companions

as noted above.

As regards the work done by Dr. Xordenskjuld and his wintering

party, it appears that they have successfully carried out the scheme of

work outlined by Dr. Xordenskjold in the paper referred to above.

After the ship left them in the early months of 1902 they carried out a

series of explorations in the vicinity of the winter station at Snow Hill,

and in September 1902, accompanied by Lieutenant Sobral and one

•sailor, Dr. Nordenskjold set out on a sledge journey to the south.

The party took two dog-sledges, and set off in a south-westerly direction

towards King Oscar Land. The dogs stood the journey well, and thp

ice along the route taken was found to be fairly smooth, so that the

journey was accomplished without accident. During three days only

was the ice specially rugged, and the travelling was then very toilsome.

The party reached a latitude of 6G , the longitude being '52 west. They
finally reached a mountain of ice from which Dr. Xordenskjuld was easily

able to survey the surrounding region, and to make charts, in addition to

studying the geography and topography. The return to Snow Hill was
made by another route, and was accomplished without misadventure.

Xo animals were seen save seals and penguins. The explorers lived

on preserved food, and slept at night in skin suits, under a little silk

tent. Geodetic and atmospheric observations were constantly taken.

The party reached Snow Hill in the beginning of November, after

having travelled over 400 miles. Their discoveries are said to involve

considerable changes in the maps of the region- traversed.

While awaiting the return of the Antarctic at Snow Hill, Dr Norden-

skjold was engaged in geological, magnetic, and meteorological obser-

vations, and got together important collections of fossils, plants, and
animals. During the first winter the mean temperature was 12° below

zero, but in August it went down to 42° below zero.

All the members of the expedition have returned in safety, with the

exception of a sailor named AYeners^aard, who died at Paulette Tsland.

PROCEEDINGS OF THE ROYAL SCOTTISH GEOGRAPHICAL
SOCIETY.

Meetings i\ I >e< ember.

On December 7. Captain Barrett Hamilton, F.R.G.S.. read a paper

before the Glasgow Branch on "The Fur Seal Islands of the Xorth
Pacific,' W. F. G. Anderson, Esr{.. being in the Chair.

On December 15, Mr. T. X. Johnston, M.B., CM., F.L.S.E., read a
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paper before the Society in Aberdeen on "The Bathymetrical Survey of
the Scottish Fresh-Water Lochs," when Professor J. Arthur Thomson,
M.A., was in the Chair.

On December 17, Sir Thomas H. Holdich, K.C.M.G., K.C.I.E., C.B.,

delivered an address before the Society in the Synod Hall, Edinburgh,
on "The Patagonian Andes,"' when Professor James Geikie, D.C.L.,
LL.D., F.R.S., occupied the Chair. At the close of the address a vote of

thanks was proposed by Sheriff Guthrie, K.C.
On December 21, Dr. J. EL Wigner delivered an address before the

Dundee Branch on "A Vacation Tour in the Caucasus," the Rev. Colin

Campbell, D.D., being in the Chair.

GEOGRAPHICAL NOTES.

AFRICA.

Excavations at Tunis.—Mr. H. B. Johnstone, a member of the Society, has

sent us the following note, which is a translation of an article appearing in the

Depiche Tunisienru :

—"The following account of the advance of methodical ex-

ploration of the Roman remains in Southern Tunisia was given by Monsieur Paul

Gauckler, Government director of antiquities, fine art, in this regency, at a

meeting of the ' Academie des Inscriptions et Belles Lettres,' on October 16 last :

Lieutenant Goulon and Lieutenant Moreau have discovered the camp of the

seventh cohort at Tialat (Taialati), and determined in the valley of Wady Gordab,

a very interesting fort which barred the direct transverse road from the camp to

the sea. Captain Donau has traced with precision the central portion of the

strategic main road from Gabes to Tebessa, between Aqua? Tacapitana? and

Gafsa, across Shott Fejjej. He has found fifty military landmarks still in position,

which instruct us very completely as to that important artery of communication.

. . . The main efforts of the 'Direction des AntiquiteV at Tunis have been

devoted to the Port of Gighli (Bou-Grara), where the excavations, commenced

only three years ago, may already be compared to those at Timgad (Algeria). The

work this year has been executed under the supervision of Monsieur Sadoux,

inspector of antiquities, and of Lieutenants Chauvin and Jeaugerard. The por-

tions of the town which have at present been freed of debris are : The Forum,

one of the most perfect known, with its capitol and temples of Serapis, Apollo

Concord, Hercules, and Augustus Divinus ; its Basilica and its Curia ; the

temples of Hygaea and Isis, in the quarter of the Marina, that of Mercury, which

commands the whole city, the ' niacellum,' or market, the public Therm;v, paved

with fine mosaics, among which are five pictures representing groups of wrestlers,

who surround Mercury, protector of the games of the Palestra ; finally, a

luxurious suburban viila, Pompeian in style, the floor of which is covered with

mosaics, and the walls with frescoes. One of the latter represents a flower-

seller, with the following inscription, ' VendefdicV
" The excavations have brought to light some extremely fine sculptures, notably,

colossal heads of Serapis and Hercules, statues of Concord and Cybele, seated on

an arm-chair between two lion cubs, heads of Mercury and Isis, bas-reliefs in marble

and stucco, and a large number of dedicatory inscriptions, which afford circum-

stantial information not only of the municipal history of Gighli, but also of the

high Imperial oflicials. The last inscription discovered relates to an exalted
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native, 0. Memius Messius, upon whom Trajan and Hadrian bestowed many
honours. This individual was sprung from the nomad tribe, the Cinithians,

who, under the orders of Tacfarinus, having met with a hearty resistance the

establishment of Roman dominion, were a hundred years later settled on the

soil, and already semi-Romanised. . .
."

GENERAL.

The Scenery of the British Isles.—The Committee of the St. George's Classes,

5 Melville Street, Edinburgh, have arranged with Mr. Goodcliild to deliver a

('nurse of Ten Lectures on "The Scenery of the British Isles," which will be given

there at 3 p.m. on Wednesdays, commencing on the 13th of January. The course

is open to both ladies and gentlemen, and will be fully illustrated by means of the

optical lantern.

NEW BOOKS.
/. a Savoie. Guide du Touriste, du Naturaliste et de l'Archeologue. Par Joseph

Revil, President de la Societe d'Histoire naturelle de la Savoie et Joseph
( IorcelTjE, Professeur Agrege" de l'Universite\ 107 Photographies ou Dessins,

2 Cartes en couleurs. Paris: Masson et Cie. Pp.277. Pria 1/r. 50.

For mountain scenery and varied beauty Savoie is one of the most attractive

districts in Fiance. To the climber, the geologist, the botanist, and the archaeo-

logist it presents many interests, while the curative waters of Aix-les-L'ains,

Chambery and other springs attract numerous visitors every year This new
volume of M. Boule's valuable series is rather a systematic descriptive handbook,

designed for the intelligent student than for the ordinary pleasure-seeking

tourist. Its treatment of all the natural aspects of the country, the archaeology,

history, demography, and commerce of the country shows the knowledge of

specialists combined with the skill of a guide.

BOOKS RECEIVED.

We have received the following now books, which will be reviewed in due
course:

—

' 'entral . I sin and Tih t : Towards tht II<>l>i City of Lassa. By Dr. Sven Hedix.
In 2 Vols. Royal 8vo. 1200 pp. 420 Illustrations, 8 Full-page coloured Illus-

trations, and 4 Maps. Price £2, 2s. net. London : Hurst and Blackett, Ltd.,

1903.

In the Uttermost £"st : An Art-mint of Investigations among th Natives and
Russian Convicts of the Island of Sakhalin, with Notes of Travel in Korea, Siberia,

and Manchuria. By Charles H. Hawks. Royal 8vo. Pp. xxx + 47S. Pricel6s.

London : Harper and Brothers, 1903.

Impression of Spain. By Albert F. Calvert, M.E. Demy 8vo. Pp. xix-f

344. Price 10s. 6d. London : Philip and Son, 1903.

Round Kangchenjunga : .1 Narrativt of Mountain Travel and Exploration.

By Douglas W. Freshfield. Royal 8vo. Price 18s. net. London : Edward
Arnold, 1903.
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Tin Principal Navigations, Voyages, Traffiques, and Discoveries of the English

Nation, Madt by Sea or Overland to th Remote and Farthest Distant Quarters

of th( Earth at any time within the compass< oftheselGOO Teeres. By Richard

Haklutt. In 12 Volumes. Volumes i. and n. 1'rir, 12s. net each. Glasgow :

James Maclehouse and Sons, 1903.

LAcuk'i Chinoise; L'Armee Ancienne, L'Arme* Nouvelle. Par General II. Frey.

Royal Svo. Pp. 176. Paris : Libraire Hachette et Cie, 1903.

Le Japan d'Aujourd'hui. Par G. Wenlersse. Pp. x + 364. 4 fr. Paris:

Librairie, Armand Colin, 1903.

Das MUitdrisch Aufnehmen. Von Bruno Schulze. Pp. xiii -1-305. 8 m.

Leipzig : Druck und Verlag von B. G. Teubner, 1903.

The Book of Italian Travel, 1580-1900. By H. Neville Maugham. Demy
8vo. Pp. xii + 458. Price 10s. 6<i net. London : Grant Richards, 1903.

To-day in Syria and Palestine. By William Eleroy Curtis. Demy Svo.

Pp. xii + 529. Price 7s. 6d. net. Edinburgh : Fleming H. Revell Company, 1903.

Big Gam, Shooting and Travel in South-East Africa: An Account, of Shooting

Trips in th Gheringoma and Gorongoza Divisions of Portuguest South-East Africa

and in Zululand. By Frederick R. X. Findlay. With chapters by Olive

Schreiner and S. C. Cronwright-Schreiner. Demy 8vo. Pp. xiv + 313. London :

T. Fisher Unwin, 1903.

Norway th Northern Playground : Sketches of Climbing and Mountain Explora-

tion in Norway between 1872-1903. By Wm. Cecil Slingsbt. Demy Svo. Pp.

xx+ 425. Price 16s. net. Edinburgh: David Douglas, 1903.

Fasri' iili Malayenses: Anthropological and Zoological Results of an Expedition

to Perdk and the Siamese Malay States. Undertaken by Nelson Anxaxdale and

Herbert C. Robinson. Zoology. Parti. Pp. viii + 200. Price 30s. London:

Longmans, Green and Co., 1903.

I hi.< Erdspharoid und Seine AbbUdung. Von Dr. Emil Haextzschel. Demy
Svo. Pp. viii + 140. Leipzig : Druck und Verlag von B. G. Teubner, 1903.

Tht NUt Quest: A Record of (hi Exploration of the Nile and its Basin. By
Sir Harry H. Johnston, G.C.M.G., K.C.B. Demy 8vo. Pp. xvi-f.327. Erie,

Is. Gd. London : Lawrence and Bullen, Ltd., 1903.

The Cruise of the " St. George," R.Y.S., to see the World, 1891-1892. By George

Fyfe, M.D. Demy 8vo. Pp. viii + 240. Presented by the Author.

A Handbook for Travellers in Japan, including the whoh Empire from Yi\o

to Formosa. By B. H. Chamberlain, F.R.G.S., and W. B. Mason. London :

John Murray, 1903.

The Tree-dwellers. By Katharine E. Dorr, Ph.D. Industrial and Social

History Series. Square 12mo. 160 pages. New York : Rand M'Xally and

Co., 1903.

Die Geographische Verteilung der Getreidepreist in den Vereinigten Staaten von

1862 bis 1900. Von Th. H. Engelbrecht. Pp. viii +108. 4 m. Berlin: Verlags,

Paul Parez, 1903.

Atlas des Erdmagnetismus fur dit Epochen 1600, 1700, 1780, 1842 und 1915.

Von Dr. H. Fritsche. Riga, 1903.

The World's Commerce and American Industries. Graphically illustrated by

86 Charts prepared by J. J. Macfarlane. A.M. Pp. 112. Philadelphia: The

Philadelphia Commercial Museum, 1903.

Thi People of the Faroes. By Nelson Axnandale, B.A. Pp.24. Edinburgh.

1903.

Publishers forwarding books for review null greatly oblige by marking the price

in clear figures, especially in the case of foreign hooks.
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FIRST ANTARCTIC VOYAGE OF THE "SCOTIA." 1

REPORTS BY THE LEADER AND STAFF OF THE SCOTTISH
NATIONA L ANTARCTIC EXPEDITION.

I.

—

Narrative i;y William s. Bruce, Leader, F.R.S.G.S.

After an absence of nearly eleven months from Port Stanley, the 6

has returned safe and sound. It was on the 26th of January that we
left the Falkland Islands, our stay there having been previously described

in this Magazine (vol. xix. p. 169). The voyage may be divided into

three periods: first, the autumn cruise of 5364 miles, from January

2G to March 25, when we dropped anchor for the first time after

leaving Port Stanley ; secondly, the wintering of the Scotia in the South

Orkneys, from March 25 to November 23 ; and thirdly, our liberation

and the return passage to Port Stanley of 644 miles, which we accom-

plished in five days, arriving at that port on December 2, exactly

thirteen months from the date we sailed from Scotland.

It is unnecessary here to describe the Scotia, as she is already so

familiar to all our readers. On her passage out to the Falkland Islands

she gave perfect satisfaction, and we felt, as I then said, the greatest

confidence in her for Antarctic work. This confidence has not been mis-

placed during her cruise of over 6000 miles in Antarctic seas, of which
4400 miles were in entirely unexplored seas, and after a long wintering

of eight months in the South Orkneys she has returned to civilisation in

almost as perfect condition as when she first set out to sea. The Scotia

has proved a thoroughly seaworthy and ice worthy vessel, well fitted for

1 Owing to pressure on space the detailed reports of the members of the staff on the

meteorological, zoological, and other results of the cruise have been unavoidably held over

till the March issue.

VOL. XX. E
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all the work she was intended to undertake. At Port Stanley we loaded

her with as much as she could carry, namely, nearly 200 tons of coal and

two year- provisions; this necessitated the carrying of a deck cargo of

cases of various kinds of food-stuffs, which filled the deck from the

after deck-house to the fo'c'sle. All went well till January 29 and 30,

when we encountered a very heavy gale from the S~\Y., reaching a force

in Beaufort scale from 9 to 11, which compelled us to heave-to under

lower main-topsail. This was the first gale of any severity we had met
with throughout the voyage southwards and was encountered under

very unfavourable circumstances, nevertheless our good ship behaved

splendidly, shipping very few seas, and although some of the deck cargo

shifted, yet with the exception of a box of floats, which were mostly

washed overboard, no damage was sustained. On that day between

3 and 4 A.M. we sighted our first iceberg—a low flat-topped one, of the

kind so characteristic of Antarctic seas. Later in the day other bergs

were sighted, one of which was highly stratified and very weathered.

We had to steam occasionally to clear these bergs.

On 31st January 1903 we took our first Antarctic sounding, touching

bottom in lGD^ fathoms and bringing up a sample of diatom ooze. On
the following day we took another sounding, finding diatom ooze again

and a depth of 2307 fathoms. At 2 A.M. on February the 2nd we made
the pack edge, which was tight and trending to the north-eastward, in

60° 20' S., 43° 50' "W. ; we therefore steamed along the edge of the pack to

the westward for thirty miles. As it was foggy, it was difficult to say

where it would be most favourable to enter it ; eventually at 1 1.40 A.M. the

headed southward into it and worked through a very tightly packed

edge of fairly heavy ice. into which a considerable swell was running and

holding it together. After a mile or more through this densely packed

ice, which is often termed a sea bar, we found the ice less close and

worked our way twelve miles to the southward. Here the ice again

became tighter, and we lay for the night, in fine weather, in comparatively

tight ice. Sea leopard, white Antarctic seals, and finback whales were

seen during the day as well as many birds, including Cape pigeons, blue

petrels, Wilson's petrels, penguins, and terns. The beautiful and typical

Antarctic shrimp-like crustacean (Euphausia) was here seen for the first

time sporting itself among the ice tongues in the clear bright blue water.

On these birds, seals, probably also whales, largely subsist. Thus our

real Antarctic work was begun. True, it was very late in the season, but

we were there at last, and eventually succeeded, as I have already stated,

in cruising over 5000 miles of ice-covered ocean for a period of fifty-one

days, exploring 4400 miles of ocean over which no ship had ever passed

before. Along this extended track we made numerous soundings, find-

ing, as Ross had previously led us to suppose by a sounding he took

further to the eastward, a deep sea of a more or less uniform depth of

2500 fathoms lying between latitudes 60° and 71° South. At 4 a.m. on

the morning of the 3rd we sighted the South Orkneys, bearing WSW. Xo
prospect offering itself here of the ice opening up, we turned northward

again at 8.30 a.m. and made the edge of the pack again by 11.30 a.m..

steering a more or less westerly course. A large berg two or three miles
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long that we saw on the 2nd was sighted far to the westward, showing

that we had been drifting fa<t in an easterly direction. A second similar-

sized berg was sighted soon after the first, one of the large number we

were to see for the rest of the cruise. We were now steering for the

South Orkneys, the land being well seen on our port bow. There was a

mass of heavy ice lying between us and the land, but lanes of w

along the land could be seen running in an east and west direction. Y\ e

therefore resolved to push through this pack, which was of an extremely

heavy nature, and at about 9 P.M. reached the open water. Some of the

ice we passed through was 15 to 20 feet thick, and most of it real polar

ice. But the skilful handling of the Scotia by Captain Robertson on this

as on many subsequent occasions revealed to all on board what our little

vessel could accomplish, and struck a note of confidence in all on board.

We lay off Saddle Island that night, and in the morning headed the

a inshore, lowering the gig, and landing there after breakfast.

We lauded on the north side of Saddle Island in a little rocky bay,

and thus, after a lapse of eighty years, the foot of man for a second

time trod its shores, for the only one who had previously landed there

was Captain James Weddell, of the brig Jane of Leith, in January 1

Our party consisted of all the naturalists, three seamen, and myself, and

we remained on shore the whole of the forenoon. Saddle Island was

clear of ice, but the so-called Saddle Island Bay of Weddell and Wash
ton Straits were full of ice, there being apparently no chance of pushing

to the south through those straits. There appeared, however, to be a

water sky to the southward visible between the peaks. The water was

extraordinarily clear, the bottom being visible at a depth of 10 to

fathoms. We could see bluish-white patches, which looked lik<

among the rocks, and I feared my doubt of ice being formed at the

bottom of the sea would be refuted. Near the shore this became more
distinct, and one of the seamen pointed out to me the ice among the

rocks. But as we came inshore we could see that this was due to an

encrustation on the rocks—one of those calcareous algae, similar to that

which I had previously dredged off the coast of Novaya Zemlya in my
voyage with Captain Andrew Coats in his yacht, the Blencathra (now

1 have little doubt if we could have lowered the dredge here

we would have had a rich haul, but the season was so late that I

considered it more important at present to endeavour to push southward,

where dredging and trawling in deep waters would be of greater value,

reserving this present chance for a future occasion. On landing we were
met by a host of ringed penguin- s antardica), of which there was
a large rookery with man}- young and some eggs. Cape pigeons, sheath-
bills, and skuas were also nesting here, and we obtained specimens of the

young and old of all these interesting birds. The dominican gull, giant

petrels or nellies, and shags were apparently nesting on otlnr rocks.

The shags being of course of special interest, we tried to shoot one of

these birds without success, but, as is shown in the Zoological Report,
later on we obtained specimens of adults and eggs, and thus for the first

time were able definitely to state what shag, viz.. the blue-eyed shag,

inhabited the Antarctic Islands. We also gathered mosses, lichens, an



60 SCOTTISH GEOGRAPHICAL MAGAZINE.

insect (Collembola), and an Acarid. A record of our landing, placed in

two bottles, was also left in a small cairn, stating the fact of our landing

and of a further probable course to the south-eastward. We returned

on board at 1 1 A.M., and, after consultation with Captain Robertson, I

resolved to make a track round Cape Dundas towards the south-east.

This was done for some distance in only loose pack ice, until at 9 p.m.

we saw only very close pack ahead of us, so we lay for the night in

61° 29' S., 43° 11' W. It was impossible to say how far to the south-

ward this tight pack extended, but Ave could see no sign of water or of

water sky to southward. So at 6 A.M. on February the 5th we turned

back. It would probably not have been impossible to penetrate this ice,

but it would have used much precious coal to work through it, and, at

this late season of the year, we could not wait to see if it would open

up and let us through easily. After having made this attempt to reach

30° W., and at the same time push southward by making a direct south-

east course, we now resolved to get clear of the ice and make a big sweep

to the eastward clear of the pack. Thus we worked along the outside

edge of the pack, sometimes to the north, sometimes to the south of the

60th parallel of latitude, across bights and through points in its outer

edge, till on the 14th we found the pack edge trending to the southward,

with a sea clear of ice to the eastward and south-east. Thus at noon on

the 15th of February we found ourselves further south than we had as

yet been, namely, in 61° 47' S. and 26° 10' W., a little to the east of

WeddelFs track of old, and with every prospect of a clear run before us.

Up till now I did not have the trawl put over, but we took three

soundings, one indicating water over 1300 fathoms between the South

Orkneys and the Sandwich Group. We now had a series of fine runs

to the southward, till on the afternoon of the 18th of February we

crossed the Antarctic Circle with all sails set in a sea clear of pack ice,

and with only three small weathered icebergs in view. The wind was

fresh all day, and a goodly sea was running. At noon next day we
were in 68° 33' S. and 24° 31' W., and, sounding, found 2 651 fathoms,

having taken three other deep soundings since the 14th. During this

time we were in a sea entirely free of sea ice, only passing a few stray

bergs. What a difference to our experiences to the northward, hammer-

in" away at a heavy pack ! At 2 p.m. land was reported on the star-

board quarter; we headed the ship westward for a mile or more, when

Captain Robertson and I decided, after careful examination, that what

we saw was ice and not land, and made for the south again. The

temperature was falling, however, and went down to 23" F. on the

evening of the 19th, and pancake ice was forming rapidly; the winds also

were light, which further encouraged the formation of ice ; on the 20th

the temperature ranged between 24 -

l° and 21T°, and ice was forming

still more rapidly, cementing together some one-year ice amongst which

we were now steaming. The persistent falling of temperature caused

a rapid increase in the formation of new ice, which cemented together the

old, and compelled us to make a more easterly course and made naviga-

tion more and more difficult, till on the evening and morning of the

21st and 22nd of February, with a temperature as Ioav as 13"4° F., the
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Scotia was firmly beset in latitude 70° 25' S., 17° 12' W., between

Weddell's and Ross's furthest south tracks. By some slight motion of

the ice we managed to free ourselves, however, at about 10 A.M., and at

noon found ourselves in 70° 21' S., 17° 00' W., where we made our

furthest south sounding in 2543 fathoms. This made me believe that

there was no land in the vicinity, especially as there were no other signs

of it to be seen, but more recent experience has shown me in the

neighbourhood of the South Orkneys that one may be within ten or

twelve miles of the land and obtain almost as deep water as we did on

this occasion. Low temperatures continuing and ice forming very

rapidly in the sea, and having no intention of being caught and frozen in

in the open sea, to drift helplessly there for a whole winter, I resolved to

retreat and to seek to do what work was possible in sounding and trawling

in less high Southern latitudes, keeping, however, in continuous touch with

the pack. The question arose as to whether to work towards the east or

the west. If to the east, Enderby Land was evidently to be aimed at,

where I should seek, if possible, to find a winter harbour; if to the west-

ward, the South Orkneys seemed to be most suitable for a wintering

station. I chose the latter, and for two reasons: first, because I thought

by making for Enderby Land I might possibly uselessly cover ground

which the German Expedition had covered : and, secondly, because

I feared in the higher southern latitude having the oceanographical

work of the next summer seriously crippled or entirely thrown away by

getting into a harbour where we should not be able to get out again till

late in the summer season. I resolved, therefore, to steer for the South

Orkneys to carry on oceanographical research as far as possible over seas

that neither Weddell, Ross, nor any other voyager had sailed over.

Accordingly after noon of the 23rd we turned the ship's head more or

less in a westerly direction, and on February the 27th recrossed our

track of the 20th. All this time the temperature never rose above

24 F., and ice was forming very rapidly.

On the 11th of March we recrossed the Antarctic Circle, and at noon

were in 66° 22' S., 4 2° 20' W., having sounded ten times in depths

varying from 2425 fathoms to 2651 fathoms. We had also taken

temperatures and salinities of the water at various depths from the

surface to the bottom, and had lowered the trawl four times. All these

operations were carried on actually in the pack, and required extremely

careful handling of the ship and gear to prevent accidents, which some-

times it was quite impossible to avoid.

After this we steered a more northerly course, taking twelve more

soundings and three more trawlings, until we sighted the South Orkneys

on the morning of March the 21st. The temperature remained fairly

low for the whole of this period, reaching a minimum of 6
#9° F. on

March 13, and a mean for the day of 9'7 F. in 64° 48' S., 44° 20' W.
Our summer cruise was now at an end, and our next duty was to seek

a harbour. According to the charts Spence Harbour offered the best

prospect, and I intended to try that first. We had some difficulty in

making the land on account of the prevailing bad weather, there being

a considerable amount of fog, snow, and wind, sufficiently disagreeable
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on even a well-known coast. But in spite of this an attempt had to be

made, as it was also not pleasant to lie out in the open sea in dark

nights among bergs in such dirty weather. Indeed, it required all the

vigilance and activity of Captain Robertson and his officers to look after

the safety of the ship. Fortunately, however, every one of these had had
that long experience which enabled them to foresee difficulties when
others would have missed them, and my thanks are due to them for their

untiring perseverance and energy in the working of the ship. On the

21st and 22nd we were repulsed owing to the severity of the weather

in our endeavour to gain Spence Harbour, but on the 23rd in fine

weather we steamed down Lethwaite Strait and examined the east coast

of Coronation Island. We could find, however, no place resembling the

Spence Harbour of the map, though we found two bays in its supposed

vicinity, both of them much exposed to the SE. and unfitted for acting

as winter quarters for the Scotia. Into one of these bays we pulled with

the boat and took soundings. Crossing Lethwaite Strait we then

tried to find Ellesen Harbour, and found what Ave supposed was it, but

not resembling that mapped. It was late in the evening and getting

dark as the gig made its way to the ship, and as we had found no har-

bour, we resolved to steam southward away from the land into the pack
to find shelter for the night. The 24th was spent in the pack coaling

the bunkers, which were well exhausted, and that night was again spent

in the pack, when a heavy north-westerly gale blew ; we drifted during

this time considerably with a current running fifteen miles to the east-

ward per diem, and during that early morning had drifted closer to

the edge of the pack, where we encountered a very heavy swell amongst
the ice, which carried away wire rope, steering-gear, and upper pintail

of the rudder. This being temporarily patched up we steamed north-

eastward out of the pack, and clearing it in fairly fine weather steamed
westward along the south coast of Laurie Island, until at noon we found

what appeared to be a suitable bay. From noon till after 2 p.m. Ave

lay off a remarkable rocky island greatly resembling Ailsa Craig, after

which I have since named it, and repaired the rudder. After which

Captain Robertson, three of the naturalists, tAvo seamen, and myself

took the gig and examined another bay at the most south-Avesterly part

of Laurie Island. This appearing quite unsuitable, we steamed up the

other bay, which appeared at the far end only to be cut off from the sea

on the north side of the island by a loAv-lying piece of glacier or sea

ice, making it seem possible even that this Avas really a strait and not a

bay. Sounding as Ave Avent toAvards the head of the bay (for such it

really wras, Avith a low-lying, largely ice-and-snoAv-covered beach) we
found gradually shelving Avater from 50 up to 10 fathoms, and here we
dropped anchor at G p.m., and set a trap, having been under sail and
steam continuously for exactly tAvo months. We were snug for that

night. What a change to find ourselves in a comfortable harbour even

for one night, after being buffeted about in dirty Aveather and dark
nights in inhospitable seas ! Next morning I went ashore at the Ioav

beach along with several of the others, and Captain Robertson con-

sidering it a safe wintering place for the ship, I set about with
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Mr. Mossman to pick out a site for magnetic and meteorological

observatories and a house where I could leave a party while the ship

might possibly take one or two local journeys before getting frozen up,

and during her absence in the following spring refitting. ' ui the 30th

of March we were closely beset with heavy pack ice which, with a

southerly wind, had rilled the bay ; the temperature was low also, and

was cementing this heavy pack together, and thus we found ourselves so

soon after entrance frozen in, not to be released again from the icy grip

for eight months. I have named this bay Scotia Bay.

This fact is perhaps one of the most remarkable in the history of

Polar Exploration : that in an oceanic island in so low a latitude as GO to

Gl S. it was possible to be ice-bound for so long a period. I even

venture to doubt whether there is any record, during all the long years

of North Polar exploration, of a ship being frozen in for eight months

in latitude 60 or Gl
c NM even when surrounded by all the winter

rigours of a continent. It is probably due to a practically continuous

ice-sheet forming between the South Orkneys and Graham's Land to

the south-west, the islands for the time being lying, as it were, on the

of a continent. This is brought out in a separate report on the

meteorology of these islands by Mr. P. C. Mossman, Meteorologist to

the Expedition.

Having fixed on a site for the observatories, house, and a large central

observation cairn, building operations were at once commenced and con-

tinued throughout the autumn and early part of the winter. While the

fitting up of the interior was carried on in the latter part of the winter.

I undertook the duties of architect, while Messrs. Fitchie and Macdougall

were the master builders in this work
;
we were ably assisted by the

crew of the Scot a, and from time to time, under special circumstances,

by the scientific staff, whom otherwise I did not take away from their

scientific pursuits. We had carried with us sufficient wood and copper

fittings for the magnetical observatory, but had no room for any for the

house. The house therefore was built in a similar way to the Ben Nevis

Observatory, namely with stones without lime (dry dyke building).

So also wras the cairn. The two involved the quarrying, carrying, and

building up of from 70 to 80 tons of stones, resulting in a house whose

interior dimensions are 14 feet 6 inches by 14 feet 6 inches, the interior

walls being 6 feet high on the east and west sides, and (

J feet high at

the summit of the gable of the roof. There is a large window facing

the sunny north, and a smaller one to the eastward, and the door is on the

east end of the south side. The walls are 4 feet thick at the thinnest

part, and four turret buttresses add 3 feet at three comers, and 5 feet

at another corner to the thickness. The roof is a double layer of canvas

over wooden spars, well oiled and tarred, and carried down the side of

the wall between an inner and outer layer of stones. The floor is formed

out of the substantial 'tween-deck hatches of the ship and a 2-inch

'tween-deck bulkhead. The interior wall is lined with canvas, giving a

very comfortable appearance. There is accommodation for six—two

beds and four hammocks. The fo'c'sle stove with its handy little oven

is situated opposite the large window on the south side of the house.
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Two tables, a chest of drawers, a washstand and mirror, some camp-
stools, and the necessary utensils for cooking and eating, and a complete

set of all scientific material, complete the equipment. The house is

called Oraond House, in recognition of Mr. R. T. Omond's valuable help

to this expedition, especially in its initial stages, and in admiration of

his devoted services to Scottish Meteorology, especially in association

with the Ben Xevis Observatories. The magnetic observatory is a small

wooden house entirely fitted with non-magnetic material; it is 7 feet

by 5 feet in length and breadth, while the roof varies from 6 feet G

inches to 7 feet. It is entirely covered with canvas and painted. It is

supported for half its height by a dry dyke. The observatory is named
Oopeland Observatory after Professor Ralph Copeland, Astronomer-

Royal for Scotland, so long associated with Polar Exploration, and one

of the most active supporters of the Expedition, especially in magnetism

and astronomy. The cairn which forms the northern extremity of the

base line for the survey of Laurie Island and the adjacent islands, and

is also the central position for astronomical observations, stands 9 feet

high and is 8 feet in diameter, with a base for 3 feet of 16 feet

diameter
; the centre of the flag-staff, which is in a movable step, is the

north end of the previously mentioned base line.

Only those who have worked themselves in frozen ground can realise

what the quarrying meant. By the end of the time we had broken our

picks, so as to render them perfectly useless, handles of heavy hammers
lasted only a short time, and ice drills were blunted and twisted out of

all reasonable shape. But the result is a house and cairn that will last

for centuries to come, and form a base for any future scientific ex-

pedition exploring in the neighbouring waters, a refuge to any ship-

wrecked crew who may be stranded on these inhospitable shores, and

a home at present for six of our comrades engaged in carrying on

scientific research. The Copeland Observatory was quickly finished,

and Mr. Mossman began his series of magnetic observations which have

been carried on during the whole winter. The meteorological instru-

ments were also set agoing as full}r described in Mr. Mossman's Report

on Meteorology. A striking fact is recorded in no aurora having been

seen during the whole time.

The work of the winter was carried on in the most systematic

manner, and being mostly that of a fixed station necessarily repeated

itself from day to day. The routine was more or less as follows:

a "turn to" bell was sounded at 7.30 A.M., when all hands turned

out, and brought in ice for the day's water supply ; this took till break-

fast time, which was at eight o'clock. The second duty was to clear

the two dredge holes, and after breakfast two hauls of the dredge were

made. Then a journey was made half a mile to one and a half miles

from the ship to where usually two traps were lowered in different

depths of water: this involved the breaking through and clearing of

the ice holes, and often when there was heavy drift it was an almost

herculean task to clear these holes, which filled with slush as fast as

they were dug out. Sometimes also the skeletons of seals put down
into the water through other holes to be cleaned by amphipods had also
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to be hauled up and examined, and if clean, sledged back to the ship.

After this all hands went ashore and assisted with the building of the

house and the cairn. I say all hands, but there were in addition other

pieces of work in connection with various things about the ship that

required attention. The sewing of the canvas, for instance, for the roof

and walls of the house ; the building of a porch outside the cabin door;

the building of a snow-wall round the ship, and the filling up between

it and the ship with snow ; the making of nets of various kinds,

townets, dredges, small otter trawls; the making of new traps and the

repairing of old ; the cleaning of seals' skins and skeletons—all this

was largely the work in which the officers and crew were busy. The

daily catches in dredge and traps kept the naturalists employed, while

there were almost daily some new species of animals for Mr. Cuthbert-

son to paint. Captain Robertson and all the staff assisted in the hourly

meteorological observations and in tidal observations. One of the staff

in turn took the middle watch from 10 P.M. to 3 A.M., while I took these

observations every morning from 4 till 8 A.M. The ship's officers and

night watchman took the tidal observations at every half hour, and

thus everybody was very busily employed from day to day throughout

the winter months. Neither must I forget the work of sounding, which

was undertaken by the staff and myself, assisted by the boatswain and

other members of the crew. T may here mention that each sounding

meant cutting through ice varying between 2 and 5 feet in thickness;

in all probability between 1300 and 1400 cubic feet of ice were cut out

for the 440 soundings taken during the winter and spring.

But there was one amongst us who was not destined to see the finish

of the winter's work, Allan George Ramsay, our chief engineer. After a

long and lingering illness he passed away on the 6th of August. Had
we only known he should never have passed the Falkland Islands, but

he stuck to his post, knowing well that if he left us there we could not

have got another engineer. All the rest of the members of the Expedition

are in robust health, and there is not one who has not added to his

weight.

In the spring four journeys were made, two in charge of Mr. 1>. W.
"Wilton for hydrographic purposes, and two under my own direction for

the detailed survey of Laurie Island and the adjacent islands which I

began in Scotia Bay. In all we were absent from the ship for over sixty

days. The second camp suddenly came to an end by the break-up of

the ice. The third returned only the night before a similar break-up

that would have cut the party off from the ship for fully six weeks. ]S'o

specially sensational incident occurred, nor was any long distance covered,

but the work done was a 25-inch survey of Scotia Bay including an

area of nearly 25 square miles, and a 2-inch survey of Laurie Island

and the adjacent island including an area of about 150 square miles

472 soundings are included in this survey in depths up to 84 fathoms.

A running survey has also been made of the east and north coasts of

Coronation Island. The great difficulty in accomplishing this survey has

been the great persistence of foggy weather or very low-lying stratus

clouds which occurred day after day, with only now and again fine
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surveying weather. Another difficulty is the great variation in tem-
perature, which may be as much as 40° to 60° F. in a single day;
thirdly, the breaking up of the ice from time to time along every
exposed portions of these precipitous coasts ; and lastly, the sharp ridges

and peaks into which the mountains shape themselves, making it only

possible to cross them in a few places. Beyond this it is unnecessary

for me to say more at present, the different reports giving each a

summary of what each has done and seen in his own department.

Neither have I time nor opportunity while engaged in busy organisation

for another campaign. I have only to thank one and all, whether of the

scientific stafl or the ship's company, for their untiring perseverance and
energy during the past, and trust with them that our countrymen "will

have got together such a sum of money as will enable us to carry on the

Avork for another year.

The first-class meteorological and magnetical station at Scotia Bay,
Laurie Island, continues during the absence of the Scotia at Port Stanley
anil Buenos Ayres. I have for this purpose left Mr. E. C. Mossman in

charge, with five men under him: these are Dr. J. H. H. Pirie, Messrs.

Ross, Cuthbertson, Martin, and Wm. Smith. I have also left coal enough
for twelve months, and provisions enough for eighteen months. It is

not unlikely that, besides the above-mentioned subjects, the party will be
able to do some sounding, trapping, and dredging. The Scotia must
relieve this party, but it is hoped that enough money has already been
subscribed to enable her to carry out a full year's programme of work.

Note.—Since the receipt of the above narrative at the Antarctic Office, a

further communication has been received from Mr. Bruce, in which he states that

at Buenos Ayres he got into touch with Dr. Moreno, who presented him to the

Vice-President and other officials of the Argentine Bepublic. In consequence of

the cordiality of his reception by these, Mr. Bruce states that the Expedition is

practically assured of everything it requires gratis, probably including 200 tons

of coal. Mr. Bruce is also arranging to take down four Argentine scientists to

continue the meteorological and magnetic station at Scotia Bay, the Argentine

Government taking the responsibility of relieving this party.

As has been already7 announced in the public press, the response to the appeal

of the Expedition for further funds has been sufficient to justify the prolongation

of the Scotia's cruise.

THE INDUSTRIAL DEVELOPMENT OF THE FORTH VALLEY.

By H. M. Cadell of Grange, B.Sc, F.R.S.E.

Throughout the misty centuries of Scotland's heroic age from those dim
and distant days when Antoninus and his legions cast up the long

rampart of Graemesdyke to restrain the wild Scots and Picts from
plundering the declining Empire of the Caesars, down to the time of

Wallace and Bruce's wars with the English and the succeeding stormy
centuries of civil feud and faction that fill up the later chapters in our
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stirring annals j during that eventful age the Valley of the Forth was

the theatre for nearly all the great acts of Scottish history. On the

waters of the Firth of Forth also famous victories have been won. In

1489, for example, after a terrible sea fight the Scottish admiral

Andrew Wood of Largo, completely defeated and captured the superior

English fleet, commanded by Stephen Bull, in an engagement which

gan off the Isle of May and ended at the mouth of the Firth of

Tay, whither the vessels had drifted during the two days the engage-

ment lasted. 1 In later times Largo again became famous as the birth-

place of another bold sailor, whose adventures are familiar to every child

where the English tongue is spoken—Robinson Crusoe himself. But a

far more useful and important event took place in the Forth Valley in

l
v 12. This was a maritime victory of a different order, but none the

less worthy of fame from causing no waste of blood or powder. It was

nothing less than the successful trial trip on the Forth and Clyde Canal

near Grangemouth of William Symington's little paddle-boat, the

the forerunner of modern steam navigation.

Although the Forth Valley extends far to the east of Queensferry,

the present paper will deal only with the upper part between the Bridge

and Alloa, legally described as the estuary or Firth of Forth pr>

Within the limits of this article it is not possible to do more than give

neral sketchy outline of a subject that has to do with history and

tics extending over centuries. The writer's object is merely to

direct attention to some aspects of a local geographical question that he

considers interesting and worthy of public consideration at the present

time.

Among the old industries of the Forth Basin, the following may be

noticed first :

—

Iron-making.—The establishment in 17G0 of the Carron Ironworks,

on the banks of the Carron near Falkirk, was an event which, though

small at first, proved of immense importance to local industrial history

in later years. These works, which were granted a royal charter, re-

mained for more than a generation not only the largest and only works

of their kind in Scotland, but became after a time the most famous in

Europe, and perhaps in the whole world. For many years the guns and

shot used so successfully in the naval wars that gave Britain the com-
mand of the sea were all made at Carron, and the praise of the " Car-

ronades," as these pieces of ordnance were nicknamed, was in every

gunner's mouth a century ago. The sagacious projectors of the Cai

works, Dr. John Fcoebuck, the enterprising scientist, and Mr. William

Cadellj the shrewd business man, travelled far before they finally chose a

site, which afforded adequate supplies of ironstone for ore, wood for fuel,

and water for power. They fixed on a place whose geographical conditions

were admirable, halfway between the east and west of Scotland, with

vast capabilities for development and transit by land and sea, surrounded

This international compliment was repai<l with interest in 1">47. when the El -

admiral came to Blackness, where lit- took three and lmrnt seven Scottish ships that had

come thither for refuge.
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by a mineral field with seams of ironstone and coal of enormous and at

that time almost unsuspected value. The Carron works are associated

also with James Watt 'and his first practical steam-engine. Watt had
made the acquaintance of Dr. Roebuck, and came from Glasgow to

Kinneil House near Bo'ness to work out his invention in peace and

quietness with the Doctor's assistance, and it was on one of Dr. Roebuck's

coalpits at Bo'ness that Watt's first steam winding-engine was erected

in 1768. Although this was a pioneer in its way, it was so well con-

structed and successful a piece of mechanism that it remained in use for

fifty-seven years, and was not dismantled till about 1825.

Coal-mining.—Coal had been mined on the banks of the Forth for

several centuries, by the monks before the Reformation and by private

proprietors afterwards. Sir George Bruce of Carnock was, in the end

of the sixteenth and the beginning of the seventeenth century, the

great mining genius of his age. He sank a famous pit on the foreshore

near Culross, connected by underground workings with other shafts on

the shore, and on one occasion terrified King James VI. by taking his

Majesty down the latter and bringing him to daylight by the Moat Pit,

which at high tide was completely surrounded by water. Sir George

also extended his operations to the south side of the Firth, and manu-
factured large quantities of salt by evaporating the sea water with coal

from his various collieries. The King, Sir George, and his famous Moat
Pit all perished in 1625, the destruction of the pit being brought about

by a storm of unprecedented violence that washed away the protecting

sea wall and flooded the submarine workings, which were never

re-opened.

Another mining genius of that district was Archibald Cochrane,

ninth Earl of Dundonald, father of the celebrated naval hero known in

history as Lord Cochrane. Lord Dundonald, the last of his family

who owned Culross estate, mined the coal under it and elsewhere, and

spent his energies on various chemical and industrial projects, including

the manufacture of coal tar. While distilling the coal for this purpose

he noticed that the vapour produced was highly inflammable, and thus

accidentally became the discoverer of coal gas, which one of his assistants,

Mr. Murdoch, afterwards turned to practical account on a large scale.

Salf-making.—-One of the staple industries in those days was the

manufacture of salt, and at places where "panwood" or small coal could

be got easily, the shore was studded with steaming saltpans and chimneys

belching out volumes of black smoke. The industry was a profitable

one, and the salters and miners were a peculiar and by no means refined

race who lived from generation to generation in a state of semi-serfdom,

till finally emancipated by Act of Parliament about 1796. Pieces of

the foreshore were enclosed near the pans to form reservoirs or " bucket

pots," where the muddy salt water that entered at high tide was allowed

to settle before being pumped up or lifted by hand as it was wanted.

Such names as Prestonpans, Grangepans, Bonhardpans, and Kennetpans

tell of the old salt industry, and at all such places the shore above high

water is now composed of a thick bed of pan ashes, while very often

the old stone walls in the vicinity may be observed to have a character-
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istic cope of the rough slaggy clinker that accumulated in the fires.

These in the olden time were merely open hearths without any bars

under the glowing coal, and were far from efficient as consumers of fuel.

In 1389 Sir George Bruce (then only "George Bruce, burgess of Cul-

ross") in consideration of £1000 Scots advanced by him towards pro-

curing the erection of Culross into a royal burgh, received from the

town council a monopoly of the salt manufacture within the burgh.

He made good use of this privilege, and according to John Taylor, the

"Water Poet," who made a journey to Scotland in 1618, Sir George

Bruce manufactured ninety or a hundred tons of salt every week, " which

doth serve most part of Scotland, some he sends into England and

very much into Germany." x At one time in the parish of Tulliallan

there were thirty-five saltpans in operation, but in the middle of the

eighteenth century the number had declined to twenty-one, according

to Mr. Beveridge's interesting history.

In 1613 Sir George Bruce was also working the coal on Bonhard

estate in Linlithgowshire, about a mile to the south of Bridgeness be-

tween Bo'ness and Carriden, and he obtained from Sir John Hamilton

of Grange, who owned the land along the shore, a feu-charter to enable

adits or water levels to be driven so as to drain the Bonhard mines,

which were situated 200 to 300 feet above the sea, and also to provide

a site for saltpans and bucket pots along the beach. The salt industry

was carried on with vigour for about two centuries in this part of the

Forth, but the whole of the Bonhard pans that had been established by

Sir George Bruce after 1613 had ceased to exist before 1788, and the

Aery name of the village had been changed to Causewayfoot or Cuffa-

bouts, by which it is now known. The only remaining evidence of the

extinct industry is traceable in the banks of pan ashes above the beach

and the foundations of the old bucket pots that can still be distinguished

along the top of the foreshore at a few places. Salt was still manu-
factured with considerable profit in the neighbouring village of

Grangepans at the beginning of the nineteenth century, but the com-

petition of the Cheshire salt and the abolition of the duty so lowered

the price that it was only found possible to continue the manufacture

by adding large quantities of rock salt to strengthen the weak sea

water. The salt made in these primitive old pans and purified by

curious methods, including the use of malodorous blood from the

shambles, was excellent in quality, beautifully crystallised, and stronger

in taste than the fine table salt that supplanted it. The rough old

salters were a skilful race at their own trade, and as the pans were

gradually reduced in number, they died out, and in some cases at least

nobody could be found capable of manipulating what has become in this

district practically a lost art. The last of the saltpans on this side of

the Forth came into the writer's possession in 1888, but had to be

closed soon afterwards for the reasons just given. Salt is still being

made at Charlestown on the north shore, and at Prestonpans and

Cockenzie,but with these small exceptions the industry, famous for three

1 I). Beveridge, CiUross and Tulliallan, vol. i. p. 160.
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centuries on the Firth of Forth, is now a thing of the past, interesting

to domestic historians only.

On the north side of the Firth, opposite Bo'ness, coal-mining and
salt-making were still important occupations a hundred years ago, and
the coast round Tony Bay from Crombie Point to Culross was a fairly

busy place.

In the centre of the bay lies Preston Island—an island at high tide

only—covered with the picturesque ruins of old saltpans and the build-

in,- erected by Sir Robert Preston of Valley tield, who spent, it is said,

£30,000 in sinking three pits in a fruitless attempt to imitate >b

George Bruce's submarine colliery enterprise in the vicinity two centuries

earlier. The pits on Preston Island have sometimes been mistaken for

Sir George's famous Moat, but the latter was about a mile to the west,

and although its position was still visible and was shown on the old

Admiralty Chart surveyed in 1851, it is now almost obliterated, while

the Preston Island shafts, which are lined with excellent masonry, are

still in excellent preservation.

Tony Bay, with its broad shallow foreshore of mud, is capable of

reclamation some day, but the riparian villages of Torryburn, Low
Valleyfield, and Culross—clean, picturesque, and sleepy—have now no

industries requiring flat ground on the seaward side, and offer little

encouragement for the modern utilitarian enterprise that would only

spoil their quaint old-world character, a character that is vainly to be

sought for among the thriving new towns without a history on the

banks of the busy Clyde.

Irdles.—Culross, at an earlier date, was famous for its wrought-

iron girdles for baking scones and cakes, and for many years enjoyed the

monopoly for the supply of these important utensils to the whole of

Scotland. The Culross hammermen or girdlesmiths were a craft among
the smiths whose history extends over three full centuries from 1549 to

1851, when the ancient corporation drew its last breath. The monopoly

the girdlesmiths claimed was declared illegal by the Court of Session in

1725, and the manufacture at Carron of cast-iron plates much cheaper

but less durable than the tough old malleable-iron girdles gradually

ruined the industry, which indeed was destined to extinction by the

decline in the use of girdles of any kind for baking purposes among
Scottish housewives, Like spinning-wheels and knocking-stones, they

have now become almost unknown to the present generation. 1

ling ami Whaling.—Another local industry was shipbuilding,

which sprang up before the middle of the eighteenth century on the

north shore at Kincardine. In 1786 as many as nine vessels were on

tht- stocks at one time, some of which were built for the West Indian

trade and the Greenland whale fishery, and others for the coasting trade

in connection with the coal and salt works. There were many small

shipowners all round the Forth, and indeed up till the middle of the

nineteenth century shipowning was one of the most important branches of

industry. The old tombstones at Bo'ness, Queensfeny. Kincardine, and

1 Beveridg I td TvUMlan, vol. ii. p. 1-
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elsewhere testify to the number and wealth of these worthy mariners,

who built good houses and left many useful as well as ornamental

memorials behind them. Whale -fishing was for long a most lucrative

occupation, on the Forth, and as the hardy whalers returned from the

annual Greenland cruise it was their custom to fire off a gun for every

whale they brought in as the ships sailed up past Queensferry and came
within earshot of home. Bo'ness in 1787 had eight whaling ships and

two " boiling-houses," but latterly for about thirteen years only one

vessel, the Jean, was left to make her lonely voyage. She too gave up

after 1859, but a boiling-house continued in use for some years by Nor-

wegians who brought whales' blubber here to be made into oil. The
whales' jaws were often set up on end in the shape of Gothic arches

over gates, and the boiling-house, where at certain seasons the blubbei

was being made into oil, filled the air with fumes whose awful odour

still haunts my early childhood's otherwise happy memories.

The shipbuilding on this part of the Forth is now practically con-

fined to a small yard at Grangemouth, from which during 1903 seven

vessels were launched with an aggregate tonnage of 7506 tons against

four vessels of 5134 tons in 1902. No ships have been built at Kin-

cardine or Bo'ness for about a generation, while the race of local

mariners and small shipowners is almost extinct.

Declim of Forth Commerce.—In the beginning of the eighteenth cen-

tury after the Union, the Firth of Forth with its mines, saltpans, ship

building, and shipping trade was the centre of Scottish commercial

enterprise. Leith was the first seaport in the country, and it was con-

sidered an important step for the Collector of Customs to be promoted

from the fishing village of Glasgow to Borrowstounness (or Bo'ni

which then held the third place among the seaport towns of Scotland.

The port of Borrowstounness included in 1713 the whole of the estuary

from Cramond to Kincardine Ferry, and in 1792 there were 165 v<

on its register.

Hadthespiritofenterpri.se been transmitted to succeeding genera

tions, the Forth Valley, from its admirable geographical position between

rich mineral districts, with an excellent outlet for trade with En
and Scandinavia and admirable sites for towns and harbours, might

well have continued the "hub" of the Scottish commercial world. The
spirit of local enterprise, however, appears to have declined after the

Union, and with the rise of American commerce a great part of the

trade drifted away from the Forth Basin to the Clyde, and this drifting

went on till after the latter half of the nineteenth century.

In the Forth Basin during the nineteenth century when ironstone

was abundant and Spanish ore had not begun to supplant it, huge iron

smelting works were in existence at different places, in Fife there were

blast furnaces at Devon, Oakley, Lochgelly, and Lumphinans on the

north side of the river, and in Linlithgowshire at Causewayend, Kinneil,

and Bridgeness, while malleable iron was made at Cramond and Dum-
fermline. The Carron furnaces, which were the predecessors, are' now
the sole survivors of the group, and round them a great subsidiary iron-

founding industry has grown up which gives employment to the large
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and growing population of Falkirk, Camelon, and Larbert. The prin-

cipal blast furnaces of Scotland have, however, now all flitted into the

Clyde basin, and the malleable-iron works and shipbuilding yards with

other subsidiary industries have, as a rule, moved away from the Forth,

and grown big by the ordinary law of gravitation elsewhere.

Like some other old ports on the Forth, Bo'ness declined visibly

after the canal was opened in 1790, and the town remained until the

last third of the nineteenth century a sleepy, dingy place with dwindling

trade and plenty of grimy old buildings straggling along its narrow and

crooked streets, far more picturesque than clean or sanitary, bearing dates

from 1564 to 1750 or thereabouts on the doors and window lintels, with

the initials of their well-to-do builders in the palmy days of the old port.

The tide has, however, for the last twenty-five years ceased to ebb and

begun to flow vigorously again, and in the fine new streets and hand-

some avenues that are being laid out after the manner of a garden city

on the high ground there is distinct evidence of a return of the enter-

prise and prosperity of former days. The population, which fell from

26 13 in 1795 to 1790 in 1841, lias risen now to over 8000, and is still

growing steadily.

Rise of Grangemouth.—The Forth and Clyde Canal, completed in

1790, was originally intended to end here, and a large part of it was

actually constructed across the Carse of Kinneil to within a mile of

Bo ness. 1 Some short-sighted people, however, raised frivolous objections,

and the agents of the Duke of Hamilton, who owned most of the

ground, were not sufficiently alive to the importance of the work, and

allowed it to be run to sea on Sir Laurence Dundas's land at the mouth
of the Carron five miles farther west. The foresight of Lord Zetland's

ancestor was amply rewarded by the birth of the new town of Grange-

mouth on his estate of Kerse, and the want of it at Bo'ness proved a

heavy blow to the prosperitj- of that district for a whole century to

come. Had the canal been brought to Bo'ness, as was intended at first,

a much better harbour might have been constructed here than at

Grangemouth. The distance out to the deep water is much smaller, and

the enormous expenditure on dredging that has been necessary to keep

the mouth of the harbour clear of mud at Grangemouth might have

been nearly all avoided. A glance at the map will show that Bo'ness

is naturally a better place for a harbour than Grangemouth, as the fore-

shore is here unusually narrow, and vessels can get out into deeper water

without any difficulty. This advantage will always hold, no doubt, but

the large new docks that are now being made by the Caledonian

Railway Company, who own Grangemouth harbour—works which extend

from the old docks down to low-water line—will greatly mitigate the

natural drawbacks of the site, but only after very heavy expenditure.

Larger ships are, however, being brought into use every year, and the

main channel outside Grangemouth is none too deep at present when
the tide is out, so that, without considerable dredging, the new harbour

i The partially complete*! canal across the Carse of Kiurieil to Bo'ness is shown on

William Forrest's excellent map of Linlithgowshire, published in 1818.
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will always be handicapped in the race for trade with big ships.

Grangemouth was founded in 1777 by Sir Laurence Dundas, and erected

into a separate port in 1810. It has steadily grown in size, and its

population has increased from 2000 in 1851 to 8500 in 1903.

Present State ofIndustry.—The geographical capabilities of the Forth are

as great as ever, and new industries are steadily advancing and replacing

those that are dying out. The pitwood trade, for example, in which vast

quantities of pine stems of small diameter, principally grown in Scan-

dinavia and Finland, are imported for coal-mining purposes, is now
centred in the Forth, chiefly at Bo'ness and South Alloa. The imports

of pit-wood in 1903 amounted to 100,000 loads (or tons) at Bo'ness and

100,000 loads at Alloa, while at both ports and at Grangemouth there

is a large import trade in sawn timber.

Coal-mining is still active in Fife, Stirlingshire, and at Bo'ness, and
although not a business that affects shipping much, the manufacture of

mineral oil on the south shore, in Linlithgowshire, is a most important

branch of local industry of not more than forty years' growth.

The old port of Alloa is at present the most prosperous of all the

towns on the estuary. Its population, now 16,000, has doubled within

the last fifteen years. Its former shipbuilding trade has fallen off, but

is likely soon to be resumed on a large scale with modern appliances.

Alloa yarns, like Alloa ales, have a world-wide reputation, and the

woollen mills give employment to over 2000 hands. The adjacent

collieries are being greatly extended, and the growing .trade both of

Alloa and South Alloa in coal, timber, and other merchandise, point to

the advantages to be gained by the scheme of river improvement and
conservancy advocated in the following pages.

Rosijth Naval Base.—The great Bridge now attracts visitors to the

district from every land, and the new Naval Base inside it will in a few
years completely revolutionise the quiet old corner of Fife above " the

ferry." The importance of such a site for a naval station wTas pointed

out long ago, and it is well that it has at last received the public recogni-

tion that is undoubtedly its due. Nobody not an ignoramus, who has

taken any trouble to inquire into the merits of the question, can doubt
that Government have made a remarkably good bargain for the nation

in the terms on which this site has been acquired from the Marquis of

Linlithgow. There is on the ground close to the shore an immense bed
of excellent sandstone for building, the value of which will appear when-
ever permanent structural work is started. Overlooking the shore are

inexhaustible quarries of whinstone for making roads and pavements,
while limestone and coal are extensively mined in the near vicinity.

The foreshore, about a quarter of a mile in breadth between high and
low water, has for the most part a flat rocky bed on which the heaviest

structures can be securely placed without costly foundations, and outside

this there exists below low-water level, under a large part of the area, a
strong clay foundation for deep dock walls and harbour works.

On the edge of the shore stands the picturesque old keep of Rosyth,
which we may hope will be restored to far more than its ancient glory in

a few years, and like the neighbouring castle of Blackness, and the more

VOL. XX. F
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distant fortress of Stirling, be upheld by the nation of the future among
the memorials of a heroic past.

From the beach the shore rises gently upwards in a succession of low
terraces, partly wooded and admirably adapted for parade grounds, parks,

and healthy building sites with excellent soil for gardens and a warm
southern exposure. The ridge of high ground at North Queensferry will

give shelter from the cold east winds in spring and serve completely to

conceal the new city of Eosyth from the view of any unwelcome visitors

outside the Bridge, while on the high wooded rock of Castland Hill the

Commander-in-Chief may build a noble mansion overlooking, from a

good elevation, the whole of this splendid and historic scene. Through
the courtesy of the Proprietors of the Sphere I am enabled to give the

accompanying bird's-eye view of St. Margaret's Hope and the coast east

of Fiosyth Castle.

That the Rosyth Naval Base, besides its national value, will have also

an important local value in its effect on the industrial development of the

Forth Valley there can be little doubt. Subsidiary trades may be expected

to spring up in its vicinity all round the shores of the estuary. There is

both room and natural inducement for fresh engineering enterprise, and

it is impossible to predict what developments may take place here within

the next twenty years.

Proposed Ship Canal.—The proposal to make a large ship canal across

Scotland was recently again brought forward after the Naval Base was
sanctioned, and although the prospects of such a proposition being

carried out in the near future are not bright, owing to weighty financial

and engineering obstacles and the doubtful commercial utility of such a

work, yet from an academic and national point of view the construction

of such a waterway from the North Sea to the Atlantic is a work that

must commend itself to the approval of every enterprising mind.

Much opposition will no doubt be raised to a canal that might have

the effect of carrying the trade between Glasgow and the North of

Europe past such ports as Bo'ness and Grangemouth, where many cargoes

are now discharged and put on rail for the West of Scotland, and coal

from the Western coalfields is loaded and shipped for the outward

voyage. These harbours are now owned by railway companies, who it is

certain will offer powerful opposition to any canal scheme that may
possibly interfere with their traffic.

Two routes are practicable—(1) the direct route, 30 miles long, vid

Grangemouth and the long straight valley of the Carron, Bonny, and

Kelvin rivers to Glasgow ; and (2) the route via Stirling and the Forth

Valley to Loch Lomond and the Clyde below Greenock. Each route has

its advantages and drawbacks. The direct route is, broadly speaking,

the best for trade purposes between Glasgow and the Forth; and the

Loch Lomond route, which will not benefit Glasgow, has the advantage

of a better water-supply for locks and fewer engineering difficulties in

the way of railways and bridges across it. The relative practicability

of the routes has not yet been adequately discussed, and it would be

rash to take any side until the whole of the facts have been clearly

ascertained.
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Such a subject, it need scarcely be said, will involve much careful

investigation and calculation on the part of thoroughly qualified experts

before anything can or should be done towards carrying it into effect as

a national undertaking. With a large ship canal for a backdoor, the

Naval Base as a strategic asset to the country would of course be enhanced
in value. At a pinch the nation's history might conceivably turn on the

possibility of being able to bring say half a dozen battleships through
from one side of the country to the other within a given short space of

time. If we were to lose these ships or an equal number, worth say

£6,000,000, for want of the canal, then a canal would be worth this

price or far more, taking the other consequences of such a naval disaster

into account. But such a contingency is happily rather too remote, in

the meantime at least, to bring the question within the scope of practical

politics.

Foreshore Reclamation.—Among the many things that may be done to

improve the shores, the work of foreshore reclamation deserves special

attention. All along the upper part of the Firth of Forth there is a

broad zone of flat " slobland " or " sleeches," bare at low tide and covered

at the flood for the most part with only a few feet of water. At many
places this waste wet land is capable of being reclaimed like Holland
and added to the productive area of the country.

It may be useful, perhaps, now to draw attention to this question
in its bearing on the geographical evolution of Scotland, a question that

naturally appeals to the popular imagination, and one in which the
writer, like many others who know the ground, has always taken a deep
practical interest.

The acquisition of land from the sea is in itself an attractive subject

for riparian proprietors to consider, where their estates are favourably
situated and the prospects of a return are not too remote. Reclamations
of foreshore are often too costly to repay the outlay on anything like a

reasonable scale, especially nowadays when farming, except near large

cities, is not sufficiently prosperous to afford large rents for the land thus
acquired, even though it be of high agricultural value. But on tin-

shores of the Forth the ground close to the sea may be expected, as I

have already indicated, to acquire an improved value for more lucrative

industries than agriculture in a few years, so that there is now fresh

ground for encouragement in reclamation schemes in the estuary.

However, be that as it may, it is always consoling to reflect that

although the financial test is the crucial one in the vast majority of such
cases, hard cash does not absolutely represent the value of everything,
and the man who has spent his substance and energies on what may
seem to some the aimless work of snatching land from the sea, must at

the end of his days have some satisfaction in reflecting that if he is no
richer after all his toil, and has perhaps not left his country much better,

he has at least left it a little larger than when he first set foot upon its

surface.

First Tulliallan Reclamation, L821.—The first important foreshore recla-

mation on the Forth, of which there is a reliable record, was begun by Lord
Keith, the then proprietor of Tulliallan estate, in 1821, and is described
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by Mr. William Menzies, Lord Keith's factor, in vol. xii. of the Highland
Society's Prize Essays, published in 1839. In this very interesting

paper Mr. Menzies gives an account of two reclamations, the first of

which was carried out in the bay which existed in 1821 between
Kincardine and Kenuetpans. An embankment was begun in April of

that year which enclosed an area of 152 acres, and had a length of

2020 yards. The spring tides rose to a height of 8 feet over the fore-

shore along the line of the bank, which was composed at first entirely of

mud wheeled with barrows from each side, and subsequently partly of

brushwood to strengthen it, and had an average height of Hi feet. It

had afterwards to be faced on the outside with stone, and heightened

3 feet or more, as it subsided considerably during the course of construction.

As the work progressed the mud accumulated inside so as to raise the

level of the enclosure and render the drainage more easy. For a year

after the tide was shut out the saltness of the ground prevented the

growth of vegetation, and it was not till 1824 that drainage and agri-

culture were begun, and an attempt at cultivation was made. In 1827
the first good crop of grass was obtained, and the productiveness pro-

gressed till 1830, when the ground was broken up in rotation for oats,

bailey, potatoes, beans, wheat, and clover grass, which improved yearly

as the salt was extracted from the ground, and subsequently yielded

almost unequalled returns. The cost of this reclamation was between

£6000 and £7000, and the rent Avas progressive as the land improved

in fertility. Dividing this figure by 2020, the length in yards of the

embankment, it will be seen that the cost of the latter was under £3, 10s.

per lineal yard.

Second Reclamation, 1829.—The next reclamation of importance was
carried out on the east side of Kincardine pier by means of an embank-
ment running to near Longannet Point, which enclosed an area of 214
imperial acres. This was begun in the spring of 1829, and progressed

slowly so as to allow the mud to silt up inside. The spring-tides rose

11| feet over the line of the bank at the Longannet end, and 7 feet

at the Kincardine end. By the middle of the summer of 1836 the

mud had risen over the lower parts of the enclosure to a height of

7 feet 9 inches, and had raised the surface above the high-water level

of neap tides. Openings were left to allow the tide to enter and deposit

its mud, and at last these were, not without difficulty, closed successively,

the sea being finally shut out in the end of February 1838, nine years

after the commencement of the work. The whole cost exceeded £12,000,

and many difficulties had to be overcome, but the work was greatly

aided by the facility for procuring stone, of which about 170,000 tons

were used in the embankment. In this case the embankment, which

was about 3000 yards long, cost at least £12,000, or £4 per lineal yard

on the average. An additional expenditure was, however, caused after-

wards by the necessity that arose for pitching the outer face of the

sea wall with stone to prevent it being damaged by storms.

The total area reclaimed was 366 acres, and the whole cost of the

two operations was about £19,000, or say £52 per acre. At £2 agri-

cultural rent (the value of the carse land at Kinneil for grazing at
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present), which is less than an acre of good land was worth half a century

ago, a return of nearly 4 per cent, on the outlay is given, which is not

high certainly, but more than most good securities yield nowadays.

Beclaimable ground on south side.—The wide expanse of sleeches or

slob land between Bo'ness, Grangemouth, and Kincardine Ferry, over

3500 acres in extent, offers a much larger field for enterprise of this

sort, and I shall now speak of the various schemes that have been

proposed, and of Avhat may still be done towards reclamation of that

waste area, the extent of which is sketched on the accompanying map on

a scale of 1 inch to a mile.

So far as the writer knows, the first proposal to reclaim the fore-

shore ex adverso of the Duke of Hamilton's Kinneil estate in Linlithgow-

shire, extending from Bo'ness to the river Avon, was made by a Dutch

company with skilled engineers about a century ago. This scheme, it

is believed, failed because the Duke would only grant a thirty years'

lease to the company instead of a sixty years' lease, which they said was

necessary to recoup them for their outlay, before the new land was

handed over to his Grace.

Mr. Livingstone Lea/month's Scheme, 1875.—In 1875 another and

much larger proposal was made to reclaim the whole of the foreshore

between Bo'ness and Kincardine Ferry and take in an area of 3600

acres. The proposer was Mr. Thomas Livingstone Learmonth, the

enterprising proprietor of Parkhall estate in the vicinity, who had at his

command a large fortune which he meant to devote to this laudable

purpose. The plans were prepared by Messrs. Blyth and Cunning-

ham, C.E., and I am indebted to Mr. Westland of that firm for kindly

supplying the information about the scheme which my late friend Mr.

Livingstone Learmonth, who died 28th November 1903, at the advanced

age of eighty-five, was unable, owing to ill-health, to give me when I

last spoke to him on the subject. The proposal was defeated in the

House of Lords, owing, Mr. Learmonth once told me, principally to the

opposition of Lord Dunmore, whose family then were riparian proprietors

adjoining a small part of the ground included in the scheme. An em-

bankment at some places 22 feet high was to be run round the foreshore

from Bo'ness to Grangemouth along low-water line, and a new cut

made for the mouth of the river Avon, with banks at each side to keep

the tide at high water off the sleeches. A similar embankment was to

be run from the mouth of the Carron at Grangemouth up the firth to

Kincardine Ferry, to take in the foreshore opposite the old Tulliallan re-

clamation. This proposal was estimated to cost £275,000, but could

probably be now done at a considerably lower price. At that estimate

the land would have cost £7G per acre, which did not include a payment

of £10 per acre proposed to be made to the riparian proprietors as com-

pensation for any foreshore rights they might claim. Although agri-

cultural land was much more valuable then than now, these charges were

ruinously high and enough to kill the whole project.

Foreshore rights.—In this connection it may be mentioned that the

foreshore rights of frontagers are not very clearly defined in general, as

the Crown and the proprietors both claim to have rights over the sleeches,
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and unless a proprietor or his predecessors have actually bought the

solum of the foreshore fiom the Crown, and acquired a special title or

have a Crown charter thereto, their actual rights to everything between
high- and low-water mark must be considered as more or less shadowy.

If the question were ever raised in Court some of the claimants for

compensation might find that, although they might have certain rights

of access and servitude, they had much smaller proprietary rights to

the solum; of the ground than they supposed, and in demanding consider-

able payments from others who proposed to reclaim these foreshores,

they were asking for something that did not properly belong to them.

In such cases it is better for promoters of reclamation to bargain with

the riparian proprietors to sell such rights as they might legally claim,

and get the Crown to dispose of such rights as it might have, rather

than incur the cost of litigation and opposition, and so obtain a perfectly

clear title before beginning operations. In this particular case the

Duke of Hamilton, or rather Mr. Henry Padwick, his Grace's com-
missioner at that time, was " morally " a promoter of the scheme, on
conditions highly advantageous to himself. Mr. Livingstone Learmonth
was to pay him £1 per acre, or £1500, before he began operations, for

the right to do so on the part of the foreshore ex adv&rso of the Duke's

Kinneil estate. Twelve years were to be allowed for the execution of

the work, and at the end of that time the Duke was to have the option

of either paying Mr. Learmonth the value of the 1500 acres of land so

reclaimed, not on the basis of his expenditure in making the land, but

on a valuation made by neutral arbiters, or if (as wras most likely) he

did not elect to do so, Kinneil estate being then exposed for sale, of

giving up his rights to it on receiving £15,000 from Mr. Learmonth, or

£10 for every acre the latter had reclaimed. Under this agreement
Mr. Learmonth did not stand to gain much in any event, and the Duke,
who took none of the risk, not even a share of the promotion expenses

of the bill in Parliament, stood to make £15,000 at least for the fore-

shore rights to which he laid claim. The total amount of compensation

money at £10 per acre which the scheme involved was £36,000—far

too large a sum to pay to people who would not take any share in the

risk, and had only a doubtful claim for compensation after all. It was
also far more than such a scheme could bear with any prospect of ultimate

financial success. Mr. Learmonth told me that, although vexed at first, he

was not sorry in the end that the bill had been rejected since the scheme as

estimated would never have repaid him. But at the same time it was
undoubtedly a sad loss to the whole district, and a splendid chance

missed of carrying out a great public work, the benefit of which, had it

been completed, must long ago have become abundantly evident. Mr.
Learmonth, nothing daunted, went with his plans to Denmark, where
more liberal terms were offered, and spent a sum of about £300,000 that

should have gone towards enlarging Scotland in reclaiming some 11,000
acres of a foreign country on the other side of the North Sea, which,

however, has unfortunately, after quarter of a century's trial, not yielded

him anything like an adequate return for his enterprise.

Compensation to frontagers.—Mr. A. Beazeley, M.Inst. C.E., in his
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excellent bouk on the Redamatt I Tidal Waters (1900),

devotes a chapter to the legal requirements, and preliminary negotiations

with riparian proprietors, the Crown, and others, that must first be

settled before the details of any large reclamation scheme are complete.

As to the amount of compensation to frontagers for foreshore rights he

states at p. 26± that one-tenth of the land embanked has been mentioned,

but according to Mr. Wiggins (a standard authority half a century ag

this is a larger deduction than almost any intake will allow so as to leave

the adventurers a sufficient chance of adequate remuneration for their

enterprise. Mr. Wiggins arrives at the conclusion that h of

the value of the ground reclaimed opposite any estate is a sufficient and

fair proportion to allow the frontager as compensation. At this rate the

riparian proprietors of the Forth above Bo'ness would be amply com-

pensated by a payment of £3, 10s. per acre, on the assumption that the

land when reclaimed is worth £52, 10s. and yields a rent of £2 per

acre, or slightly more. Or else, to avoid a direct outlay and a payment

on the basis of a more or less problematical valuation, the frontagers

might receive pro rat" a similar proportion of the ground itself when
actually reclaimed to of their respective holdings.

Mr. Livingstone Learmonth's scheme was perhaps a little too

ambitious, as the sea wall was to be carried out to the line of low water

in order to gain as much land as possible, instead of being kept back

where the foreshore level was not so low, and the dyke could be made
at much less expense.

Forth Conservancy Scheme, 1880.—Another proposal was drawn up in

1880 by Messrs. Thomas Meik and Son, C.E., in lb.^0 in connection with

a bill to constitute a Forth Conservancy. The foreshore to be reclaimed

was bounded by an outer embankment that followed a better line be-

tween Bo'ness and Grangemouth, and the acreage of foreshore to be en-

closed was not quite so large as that in Mr. Learmonth's scheme. I am
indebted to Messrs. Meik and Son for information about their scheme,

which I understand was to cost about £100,000 less than Mr. Lear-

month's. The whole area to be reclaimed was 2925 acres, of which

2030 acres were below and 895 above Grangemouth.

The idea of a Conservancy Board and a scheme of this sort is one

to be commended, and should still be carried out in the interests of

navigation, but the bill was dropped after the plans had been prepared,

as there was a risk of opposition by shipowners and others on whom a

small rate would require to be levied to pay interest on the works and

redeem the capital outlay.

Unless another empire-building millionaire appears on the scene

with a hobby for reclamations, the only chance of taking in this tempt-

ing foreshore will probably be under some scheme of river conservanc)'.

To carry out this, the shipping and harbour authorities must be satisfied

that it will really benefit the navigation of the estuary, and the

unanimous opinion of engineers must be obtained in its favour before

the traders will consent to pay even the small dues necessary to finance

the work at first. Every year ships of greater draught are being built

to replace the smaller vessels and reduce the cost of transport by sea,
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requiring the depth of the harbours or the channel outside to be in-

creased accordingly. Above Bridgeness the south side of the low-water
channel is less than one fathom deep for a mile and a half from the south

shore, and opposite Bo'ness harbour the one-fathom line is half a mile

out, so that any operations calculated to deepen the water there would
be of much value to the navigation. Again, both Grangemouth and
Bo'ness suffer greatly from the mud that accumulates in the mouth of

the harbours, and has constantly to be dredged at heavy cost. Now it

seems probable that the access to both these ports, as well as to Kin-
cardine and Alloa, might be improved by a well-planned conservancy,

that would have the effect (1) of confining the river so as to make
it scour out a deeper channel nearer the south side of the low-water

channel between Bo'ness and Grangemouth, (2) of removing a great

deal of the suspended silt and thus clarifying the water, (3) of reclaiming

a large tract of valuable land that may be used partly for agriculture,

and partly for commercial purposes.

Suggested Neiv Conservancy.—Such a scheme might prove both

feasible and financially attainable, and would combine the improvement
of the navigation with the reclamation of the large area of unproduc-

tive foreshore in question. The accompanying map explains graphically

the general outline of the proposal, and also shows the extent of land

already reclaimed at Tulliallan and quite recently at Grangemouth in con-

nection with the new docks as well as the smaller area reclaimed in the

Bo'ness district, all of which is profitably used for the new local indus-

tries that have sprung up during the last half century. A sea wall

5300 yards in length, running in a straight line from the new low-water

frontage of the Grangemouth Dock to Bo'ness, a short distance above

low-water line, would define the current on the right bank, and at the

same time provide a receptacle for the silt, very much as Messrs. Meik
proposed in 1880. This dyke would be continued up the river from

Grangemouth to Kincardine Ferry, a distance of 4200 yards further,

and a low training wall from Longannet Point to the Hen and Chicken

Bank would define the channel on the north side.

These outer embankments, with others necessary for the sides of the

Avon and Carron rivers, need not be completed to their full height at

once, but might be made in sections in order to allow the tide to have

access and raise the level of the intake by sedimentation as the work
progressed. Although it is not suggested to reclaim any land on the

north side in the meantime, the proposed rubble training wall would

cause accretion of mud behind it that might in time raise the foreshore

high enough to make it capable of complete reclamation at some future

<late.

The embankments on the south shore would enclose 2837 acres in

three sections :

—

(1) 1318 acres between Bo'ness and new cut for Paver Avon.

(2) 650 „ „ B-iver Avon and Grangemouth.

(3) 869 „ „ Grangemouth and Kincardine Ferry.

2837 acres.
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No. 3 section is quite separate, and might or might not be included

in the undertaking, as will be observed by reference to the map.

The practicability of the proposal turns at the cost of the work and

the revenue that may be expected to accrue from it. The revenue will

depend on the rent and area required, which in the gross is 2837 acres.

In order to make provision for the claims of frontagers it might be

•easier, as already hinted, to give them some of the new land when made,

rather than an actual cash payment. According to Mr. Wiggins' scale

already referred to, one-fifteenth should be sufficient in equity to meet

their possible claims, but in this case if we set 237 acres, or about one-

twelfth of the area aside, under this head, the nett remaining available

area would be 2600 acres. At £2 per acre (the grazing rent on the

adjoining carse of Kinneil) the revenue would be £5200, but if say

50 acres were let for trade purposes at £8, or £6 more than this to begin

witli, much greater returns becoming available afterwards from this

source, an additional £300 would accrue, making the whole revenue

£5500. At 4 per cent, on twenty-five years' purchase the capital value

of the undertaking would thus be £137,500, and the vital question now
is, Could the work be done for this figure?

In a recent discussion of the subject at the Royal Scottish Society

of Arts, the author gave £100,000 as the probable cost, partly based on

estimates that he had arrived at after thirteen years of experimenting

on the reclamation of a small area of foreshore belonging to him at

Bridgeness. 1 He had the advantage of the valued criticism of several

experienced civil engineers, whose opinion was that it would be im-

possible to complete the scheme for such a small price, and that unless a

very considerable revenue could be derived from other sources than

agricultural rent, the financial prospects were not encouraging.

The second of the Tulliallan reclamation embankments in 1829 cost

£4 per lineal yard, and the first one only £3, 10s. At the higher rate

the various embankments of the suggested scheme whose total length

comes to 16,400 yards would cost £65,600. Labour was, of course,

very much cheaper in those days, but on the other hand there were no

railways or labour-saving appliances such as would be employed now.

A great deal depends on the facilities for obtaining materials, but at the

Bo'ness end there are vast quantities of colliery rubbish that could be

cleared away, with advantage to the Kinneil estate, and good quarries

for stone to face the outer slope where necessary. To the west of

Grangemouth similar sources of material occur, but without actual

working estimates it is not possible to speak with absolute certainty as

to the whole cost. The cost of making the embankments does not of

course represent the total outlay, as roads, drainage, bridges, etc., must

be provided before the land is in a condition to produce revenue.

Under a conservancy scheme, by which a small due would be levied

on the vessels benefiting by the improved waterway, there would be no

difficulty in financing the scheme at once. The registered tonnage of

vessels using the harbour of Grangemouth, Kincardine, and Alloa is

about 2,500,000 tons, and the actual tonnage is about twice this figure

i Foreshore Reclamation on the Forth. Trans. Royal Sent. Soc. Arts, 1903, vol. xvi.

pp. 13-32.
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every year. Conservancy dues of only say 2s. per 100 tons register, or

say one-eighth of a penny on the actual tonnage, would produce £2500,
the capital value of which is at twenty-five years' purchase £62,500.
This sum plus the £137,500 given above happens to make exactly

£200,000, which would more than pay the whole outlay.

fit in Clarifying Water.—The Firth of Forth above Queensfeny
is geologically a trough excavated to a depth of at least GOO feet in the

rock, the bottom of which is lined with hard boulder clay, covered by
plastic clay, on which there is a thick bed of recent mud or fine sandy
silt. There is little or no heavy gravel here, only occasional stony beds,

aud at places in the fairway the silt has been proved by boring to be

not less than 120 feet in depth, without a single hard stratum in it.

Such superficial banks of gravel as exist are mainly old ballast deposits

which vessels up till about thirty-eight years ago were permitted to

throw out before they entered the harbours. This can be proved by
walking at extreme low tide along the low-water line, when some of the

banks are bare and are seen to consist chiefly of flints and pieces of

chalk from the south coast of England, and of other stones quite foreign

to the country. The Admiralty about 1865 wisely ^prohibited the

continuance of this pernicious custom, and compelled the ships to dis-

charge all their ballast on shore, otherwise the banks would have grown
much larger. Above Blackness there is less sand than mud, and above
Bo'ness there is almost nothing but mud for the waves to work on. The
waves do not " fret " the coast very much at high tide, and the shore

line above Queensferry has not been appreciably eaten away for at least

half a century, so far at least as I can ascertain or the ordnance maps
indicate. In these circumstances any injury to navigation is due to the

suspended silt with which the water is heavily loaded in stormy weather.

On a rough day I have collected samples of turbid water, and found it

to contain 24 to 36 grains of solids per gallon in suspension, equal to

from 9 to 13i ounces of dry sediment in every cubic yard of water.

The mud is not derived nearly so much from the river as from the

adjacent " sleeches " or "slob lands," a fact that can easily be proved by
going out a few hundred feet in a boat in rough weather, when the

brown mu<ldy zone fringing the shore is seen to give place to compata-

tively clear water in the fairway of the channel. Now if this muddy
fringe be removed by constructing reclamation banks that will not only

prevent the waves lashing the mud-flats, but will help to abstract

the suspended matter already in the water, it is clear that the sea will

become less turbid, and there will be no reservoir, so to speak, of silt

left from which the harbours are replenished with mud, the constant

dredging of which lays already such a heavy burden on the navigation

of the estuary. Mr. David Stevenson in his well-known book on Canal

and Ricr Engineering mentions this very circumstance. He says (1st

ed. p. 139) :
" Where a river channel has been thus fixed and confined by

walls, it has been ascertained by repeated observation that the tidal

water comes up the channel in a comparatively pure state instead of

being loaded with particles abraded from the sandbanks and marshes.
1 '

The old " kitchen middens" or refuse heaps thrown out on the beach

at or before the Roman period at Inveravon, west of Kinneil, contain,
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amid beds of black ashes enormous quantities of oyster shells, some of

them as large as a plate, from which the natives must have had many
an excellent dinner in their time. Oysters of the best class prefer to

live in clear water, and are now unknown in the muddy channel of the

estuary above Bo'ness. Could the tide be again clarified by the reten-

tion of the suspended silt, its bed might once more become the home of

thriving oyster-banks, a secondary benefit to be expected from such

reclamation works—a benefit that no men of good taste could fail to

appreciate.

Objection to Reclamations answered.— It has been objected to foreshore

reclamations on the Forth that they tend to diminish the capacity of the

estuary for admitting the tidal water, which on ebbing is required for

the scouring out of the channel. This objection is no doubt valid for

some rivers, but it has apparently little if any force in the case of the

Forth, because the low-water area is already large in the upper part of

the estuary, and the constriction at Queensferry will always cause a swift

current to flow outwards and keep the channel below the Bridge clear

enough for all practical purposes. So strong is the tide at and above the

Bridge that the soft bottom is scoured out at one spot to a depth of no

less than -11 fathoms. This deep hole is situated about midway between

Bimar liock and Inchgarvie, and has not diminished in depth since the

first Admiralty Chart was made in 1851. It was again sounded when
the estuary was surve)ed by Captain Usborne Moore, R.N., in 1898, and

the fact that it had not changed in depth and become filled up proves

that very little heavy sediment, capable of filling up such a depression,

is rolled along the bed of the estuary, and although hundreds of acres of

tidal water have already been abstracted by reclamation works higher

up, the current is still quite strong enough to keep its own channel clear

—

so strong that there is ample margin to spare, even if all the available

land were reclaimed and a corresponding reduction made in the volume

of tidal discharge.

To test the validity of this theory in its relation to the Firth of

Forth, Captain Williams, R.E., of H.M. Ordnance Survey, has kindly

supplied me with the exact extent of the high and low water areas from

Queensferry to a point three-quarters of a mile above Kincardine Ferry,

where sea and river water join at low tide. From these figures we find

that :

—

Acres.

The total area at high tide is ..... 21,094

Of which below low water, . . . 12,578

Above low water on X. side

—

Foreshore, . . 3230
Saltings, ... 1

3231

Above low water on S. side-
Foreshore, . . 5160
Saltings, . . 125

5285

Total above low water, . . . 8,516

Total as above,........ 21,094
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Now, if we consider the whole area proposed to be reclaimed as

2837 acres, consisting of 1968 acres west of Bo'ness and 869 west of

Grangemouth, we arrive at the following result. The foreshore west of

Bo'ness is only covered, taking the average of the whole area, by about

6 feet of water at the height of ordinary springs, and as the total rise

and fall is about 18 feet the quantity of water is consequently only y
6^ or

J of the wetted ground were it covered to tbe full depth of the tide.

Similarly the average depth of water above Grangemouth is only 4 feet,

or $ of the total tide.

Now the survey of the foreshores was made before the recent

Grangemouth reclamations were started, so we must include that area

(say 260 acres) in the calculation of the total quantity of abstracted tidal

water by the actual and proposed reclamations. We thus find :

—

1968+ 260 = about 743
3

f of 869 = „ 193

Total area abstracted = „ 936 acres of water 18 feet deep.

To arrive at the ratio of this figure to the whole quantity of tidal

water entering the estuary, we must take the low-water area over which

of course the tide rises to its full height, and add say half the foreshore

area, as the average depth of the tide cannot be considered as more than

9 feet over all the foreshores in the estuary, if even it is as much as this

at spring tides.

Acres.

Whole low-water area as above, .... 12,578

Half of foreshore area, 8516 acres, . . . 4,258

Total acreage covered by 18 feet of tide, . . 16,836

Total abstracted by reclamations as above, . . 936

The ratio of the tidal water abstracted by the reclamation of the 3097
acres in question is thus that of 936 to 16,836 = about y

1
^ or 5i per cent.

These figures will, it may be hoped, supply a sufficient answer to the

abstraction objection, as it is not likely 5 or 6 per cent, of a diminution

in the flow, and that at spring tides only, will make any appreciable

difference in the scouring power of the river farther down. The main
difficulty in fact, if difficulty there be to the execution of such a proposal,

is not that of the engineer but of the financier, and it seems to the

writer that the probable profit and other advantages to be gained are

still such as to bring the scheme quite within the range of " practical

politics." These advantages may be briefly summed up as :

—

(1) Improvement in the navigation of the channel below Alloa;

(2) Clarifying of the water, and thus saving dredging of harbours
;

(3) Providing ample space close to low-water line for new wharves

and maritime industries, such as shipbuilding in connection

perhaps with the adjacent Naval Base

;

(4) Increasing the size of the productive area of Scotland ; and

(5) Improving the salubrity of the district by the drying up of miles

of damp mud-flats, from which unhealthy vapour rises in

clouds when the sun shines in warm weather.
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PROCEEDINGS OF THE ROYAL SCOTTISH GEOGRAPHICAL
SOCIETY.

Meeting of Council.

A MEETING of the Council was held on the 11th January, Mr. J. B.

Sutherland in the Chair, at which the following ladies and gentlemen
were elected members of the Society :

—

William Cuthbert.

James Harper Paterson.

George M. Cox.

James Brookman, W.S.

Christopher Crawfurd, M.D.
Thomas Paxton.

Robert W. Will.

Captain < '. X. Buzzard, E.G.A.

Thomas M'Intyre.

Charles D. Sarolea, Ph.D., D.Litt.

T. Hudson Beare, B.A., B.Sc, F.R.S.E

J. Christie Wright, F.R.S.E.

John Roxburgh.

Alex. Hall Wilson.

Moiikichi Sasaki.

Alexander Ledingham. - 8 I

William Dey, M.A., LL.D.

Alfred Bridge.

Kt-v. William G. Donaldson.

John G. Burnett.

William Sloan.

Lieut. -( !oL P. Dailey.

Major Richard Wilson.

Rev. R. Bruce Taylor, M.A.
Miss M. Davidson.

George Smith.

A. M. Williamson.

James D. Mackie.

William Leslie Davidson, LL.D.

It was remitted to the General Purposes Committee to frame a

resolution setting forth the regret of the Council at the death, of the

Right Honourable the Earl of Stair, K.T., LL.D., for some years a Vice-

President of the Society, and to transmit it to the Right Honourable
the Earl of Stair.

On the report of the Recommendations Committee, Lieut. E. H.
Shackleton, R.N.R., was unanimously elected to the office of Secretary

in room of Col. Bailey, R.E., retired.

On the report of the Recommendations Committee the Diploma of

Fellowship of the Society was unanimously conferred on Mr. W. E. Burn
Murdoch.

Mr. Laurence Pullar, F.R.S.E., was elected a member of the Council in

room of Col. Bailey, R.E., who had been appointed Honorary Treasurer.

The Council passed a vote of thanks to Mr. Herbert B. Finlay for

so kindly and efficiently acting as Secretary of the Society during the

past three months.

It was remitted to the Education Committee to arrange for the

holding in Edinburgh of an Exhibition of Geographical Appliances and
Apparatus.

Meetings in January.

On Thursday, January 7, Mr. W. Douglas delivered an address at

Edinburgh on "Mount Assiniboine and other Peaks in the Canadian

Rockies," Mr. Wm. C. Smith, K.C., being in the Chair. On January 14
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a paper on " Somaliland '" was read in Edinburgh by Captain A. A.

M'Hardy, R.A., D.S.O., when Colonel the Hon. Lord Playfair, P. A.,

was in the Chair. Captain M'Hardy repeated his address before the

Glasgow Branch on January 15, when Dr. Ebenezer Duncan was in

the Chair; before the Dundee Branch on January 18, when I. Julius

Weinberg, Esq., J. P., was in the Chair; and on January 19 before the

Aberdeen Branch, when James Spence, Esq., was in the Chair. On
January 21 Miss Buxton read a paper entitled "Three Weeks on the

Tigris " before the Society at Edinburgh, when Sheriff Guthrie, K.C.,

was in the Chair.

GEOGRAPHICAL NOTES.

EUROPE.

Origin of the Valley of the Meuse.—A paper by M. J. Comet (Le Mouvement

Geographique, 47) offers a new explanation of that portion of the Meuse Valley

which is cut through the hard rocks of the Ardennes, and runs approximately

north and south. It will be recollected that in its upper reaches the Meuse
Meuse of Lorraine) runs through a region of Jurassic rocks which forms part of

the eastern border of the Paris basin. Here the river presents all the character-

istics of the other rivers of the Paris basin, but instead of following what seems

to be its natural course, and turning towards the Aisne or the Oise, it turns to

the north, and by a narrow and tortuous valley cuts through the massif of the

high region of the Ardennes. In other words, the stream quits a region of low

elevatiqn, where it runs over relatively weak beds almost in the direction of the

dip, in order to excavate for itself a channel in elevated country built up of hard

rocks, whose beds are directed almost perpendicularly to its course. This diffi-

cultv has been felt by geologists for a prolonged period, and a number of explana-

tions have been offered, beginning with that suggestion of faulting, formerly

always made in such cases. Among later explanations which have been offered,

one that has been widely accepted is that there has been gradual elevation of the

Ardennes district, the elevation having been so slow that river erosion was able to

keep up with it. A later explanation (Dollfus, 1900; is that the condition has

been produced by a simple process of capture by the Meuse of Fumay of an old

affluent of the Oise which has become the Meuse of Lorraine. M. Cornet admits

this capture, but regards it as of very ancient date, and prior to the excavation of

the Ardennes Valley. His own explanation is very simple. He believes that

originally the whole region of the superior basin of the Meuse stood higher than

the greatest heights of the present Ardennes region, and that the whole of the

present Ardennes region was then covered by a layer of Tertiary rocks which com-

pletely concealed the older rocks below. The time came, however, when the river

in the Ardennes region cut through the superficial Tertiary beds and came upon

the verv resistant Palaeozoic rocks below. The processes of denudation which

swept the layer of Tertiary rocks from the Ardennes at the same time greatly

lowered the level of the regions both of Lorraine and of the Tertiary districts of

Belgium, but while the lowering process in the two latter cases was continuous,

in the Ardennes it was checked by the resistance of the Paleozoic rocks, and there

was thus produced, in what was formerly a graduated slope, the abrupt projec-

tion of the Ardennes, in whose rocks the river was gradually forced to excavate

its valley. In other words, in the Ardennes region, on account of the nature of
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the rocks, river erosion has in recent times worked alone and has produced only

a narrow valley, while in the upper and lower reaches of the Meuse fluviatile

erosion has been assisted by other agents, and the result has been the general

lowering of the surface. M. Cornet draws a very interesting comparison between

the conditions in the Ardennes and those in course of being produced in the

valley of the Escaut, between Laplaigne and Froyennes. Here the post-primary

rocks cover over an anticline of hard Primary strata, and as the softer rocks

gradually wear away, it will ultimately appear as if the Escaut in this region had

actually cut its way through a solid boss of rock, instead of taking a slight curve

which would cause it to flow over lower ground. That is, the Escaut in this

Tegion shows the beginning of the process which has been completed in the

Ardenne*.

Railway Schemes in Central Europe. Iu spite of the unexpected difficulties

-which have been encountered, the Simp!on tunnel is making rapid progress, and

-as a result considerable interest is being manifested in Switzerland and France in

the question as to its probable effect, when completed, on the trade of Central

Europe, and the traffic to and from Italy. According to an article in Questions

Diplomatiques et Coloniales ot October 1, it is an open secretin Switzerland that

the wealthy canton of Berne is resolved to tunnel through the Bernese Oberland

in order to give better access from Berne to Italy rid the Simplon. As all

travellers in Switzerland know, there are at present two short lines which penetrate

the transverse valleys of the Oberland. One of these is the line which ascends

the valley of the Kander as far as Frutigen, and is the way of access to the (iemmi

pas-;. The other line ascends the Simmenthal and has its terminus at Zweisim-

men. The projects for the tunnelling of the Oberland depend upon the prolonga-

tion of one or other of these lines. The one involves the formation of a line from

Frutigen direct to Brigue, which means the tunnelling of the Lotschberg. In

this case the length of line to be constructed is about 59i kilometres, and the

estimated cost 72| million francs. The other line would pass through the Wild-

strubel by a tunnel, and would join the Martigny-Brigue line at Rarogne. In this

•case the line to be constructed measures about 51 kilometres, and the cost is

estimated at nearly 53 million francs. Again, considerable alarm has been

expressed in France lest the opening of the Simplon tunnel should affect adversely

the through trade to Italy by diverting it from the French lines to the Alsace-

Luxemburg route. Several projects for improving the access to Lausanne and

Geneva by the French routes have been suggested. One of these is the simple

shortening of the route to Lausanne by avoiding Pontarlier, and connecting

Frasne and Vallorbes directly. The saving of distance so effected would be 17

"kilometres, and the cost 21 million francs. Another project is the connection of

Paris and Milan by Saint-Ancour, Nantua, ( hatillon-de-Michaille and Saint-

Gingolfe, which would cost 20 millions, and offers less advantages than the third

project, the construction of a direct road from Lons le Saulnier to Geneva, which

is estimated to-cost rather less than 100 million francs. This route involves the

tunnelling of the Faueille. The article alluded to in Questions Diplomatiques 'l

Coloniales discusses some of the bearings of the "Simplon question," which also

formed a subject of discussion at the joint meeting of the Geographical Societies

of France, held at Eouen last August.

Cyprus Statistics.—The recently received Blue-book for 1902-3 gives much
interesting information in regard to this island. From April 1, 1902, to March

31, 1903, the total revenue was £160,111, exclusive of a Parliamentary Grant-in-

aid of £30,009, being a decrease of nearly £38,000 on the previous year. The
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decrease is stated to have been due to a bad harvest. The total expenditure was

.£139,714, being an increase of nearly £4000 on the previous year, and to this is

to be added the tribute of £92,799. At the census taken in 1901 the population

was ascertained to be as follows, according to religions :—Mohammedans, males

26,616, females 24,693 ; Greek Christians, males 92,S20, females 89,919 ; other

religionists, including aliens, males 1630, females 1344 ; total population,

237,022. The density of population per square mile over the whole island is

66"13
; and 54.111 persons are employed in agriculture, 17,293 in manufactures

and industries, and 6169 in commerce. During the year ending March 31, 1903,

there were approximately 6743 births and 3517 deaths. As regards marriages,

no satisfactory figures are available. The total number of scholars in Christian

schools (year 1901-2), aided and unaided, was 17,696, of which 13,430 were boys

and 4266 girls. In the Moslem schools during the same school year the total

was 5534, of which 3938 were boys and 1596 girls.

ASIA.

The Sandhills of Clifton near Karachi.—In a recent memoir of The Geological-

Survey of India (vol. xxxiv. 3), Mr. E. I). Oldham gives an interesting account of

certain changes now taking place with considerable rapidity in the vicinity of

Clifton, a suburb of Karachi. These changes consist, first, in an accumulation of

sandhills behind Clifton, which threaten to cut off the communication with

Karachi ; and, second, in a great increase of land on the sea-face. In 1895 sand-

hills first appeared conspicuously in the vicinity of the road between Clifton and

Karachi, and by 1898 a portion of the road was completely blocked, necessitating

the use of a cross road. This road was again blocked, and in 1900 a new road was

made. This road is not yet blocked, but the sandhills have already approached:

within 60 feet of a portion of one of the old roads with which it is continuous.

As regards the increase of land on the sea-face, its nature and extent may
be realised by means of the following figures. Some time prior to 1891 the

wooden pier at Clifton extended into the sea, but in that year it was found

necessary to extend it 400 feet, for the then high-water mark was 200 feet beyond

the original extremity. Ten years afterwards (1901) the foreshore had advanced

so far that the pier is dry at all stages of the tide—the extreme limit of high tide

being 50 feet to seaward of the outer end of the pier. At the same time the sand

has been so piled up that it is almost level with the flooring of the pier. The

sand is everywhere advancing along the coast in the vicinity of Clifton, but Mr.

Oldham's investigations tend to show that at Clifton the process has been greatly

accelerated by certain of the operations carried out with a view to the improve-

ment of Karachi Harbour. One of these especially—the closing of Chinna creek

—has altered the tidal scour along the Clifton foreshore, has therefore permitted

the accumulation of material there, and this material has been built up by the

wind into the dunes, which, if not interfered with, will ultimately overwhelm

Clifton. In the paper the growth of the sandhills, which are of the crescentie

type, is discussed, and among possible mea&ures of amelioration stress is laid upon

the encouragement of the growth of the native grasses.

The Geological Survey of India.—The resolution of the Government of India on

the report of the Geological Survey for the past official year says that in the field

of economic inquiry definite and satisfactory results have been yielded by the

investigations into the occurrence of coal in parts of the Punjab, and near Shillong

in Assam, of chromite in Baluchistan, and of iron ore in the Dhar Forest*
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Evidence has also been obtained of geological features favourable to the occurrence

of petroleum in Burma : bat less definite results hare followed the investigation

of the auriferous areas in Chota Nagpur. It seems that gold is widely distributed

in the reefs and alluvial deposits, but it is not clear that it is concentrated any-

where in paying quantith

Expedition to Turkestan.—Professor Raphael Pumpelly, of Newport, U.S.A.,

returned lasr autumn from a journey in Turkestan, where with a party he has

been investigating the ancient human occupation of the region in relation to its

physiography. The travellers crossed the Caspian Sea from Baku to Krasno-

vodsk, and thence travelled by the Central Asiatic Railway to Tashkent and

Andizhan. The members of the party then separated, one portion making an

excursion south-eastward across the Alai range and valley to Lake Karakul on

the northern Pamir, returning rid Andijan, Baku, and Constantinople. Another

portion went north-east, crossing the western Tian Shan ranges to Lake Issikul,

thence one party turned northward, and came back vi6 Semipalatinsk, Omsk, and

St. Petersburg, while the other went south to Kashgar and west to Samarkand

and Askabad. Throughout a great part of the region investigated the remains of

ancient occupation abound, in the form of large tumuli, village sites, fortresses,

and cities. The structure of the tumuli indicate a very remote beginning and

occupation during long periods.

—

Set

Indian Emigration. -The Board oj T aU publishes a statement re-

ceived from the India Otiice dealing with emigratit n from India in recent years.

In the twenty years ending with L901-2, the number of Indian emigrants amounted

altogether to 316,349, of whom 13^,660 returned home. From the statistics it

would appear that there is a tendency for this emigration to increase in volume,

while the proportion of returning emigrants decreases. There are rive places in

India from which emigration may legally be carried on—Calcutta, Bombay,
Madras, and the two French settlements of Pondicherry and Karikal. From
Bombay emigration ceased many years ago, and general recruiting has never

been resumed. That port and Karachi, however, have recently been used for

the shipment of male labourers destined for work ou the Uganda railway, who
were recruited under agreements made with or on behalf of the Imperial Govern-

ment. Over 27,000 snch labourers, mostly recruited in the Punjab, left Karachi

for that purpose in the three years ending 1000. There was no emigration from

there last year, no Indian labour having been indentured during the year owing

to the approaching completion of the railway. From the French settlements theie

has been no emigration since KM, except in one year. 1888. Calcutta is the

most convenient port for the shipment of emigrants drawn from the impoverished

masses of the thickly populated districts of Oudh, Behar, and the eastern section

of the United Provinces, and the main stream of emigration flows from those

regions down the Hugly. Of those who emigrated from India in 1901-2, 12,310

'being 55 per cent.; were shipped from Calcutta, the greater number of them
from the United Provinces of Agra and Oudh, the Central Provinces, and Behar.

Their destinations were British Guiana, Trinidad, Fiji, Dutch Guiana, Natal, and
Mauritius. From Madias 10,184 were shipped during the year, recruited exclu-

sively from the Madras Presidency, mostly from the southern, or Tamil, districts.

These went to Natal and Mauritius. There is a considerable flow of native

labourers from Madras to Ceylon and the Straits, but this traffic is not conducted

under the provisions of the Emigration Act. Last year 7763 Indian labourers

went to Natal, 4276 to Demerara, 4251 to Mauritius, 2542 to Trinidad, 2319 to

VOL. XX. G
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Fiji, and L343 to Dutch Guiana. The statistics given above relate solely to

emigration carried on under the laws regulating emigration. They take no account

of the numbers who leave India as passengers, not having been recruited by

emigration agencies for services in the Colonies. The tables also take no account

of persons who leave India on pilgrimage to the holy places in Arabia, of whom
small but uncertain numbers settle out of India.

Mortality from Wild Beasts in India.—That man's victory over the animal

world is still incomplete is attested by the report recently issued at Simla giving

the death-roll "from the attacks of wild beasts and snake-bite in India during

1902. In that year wild animals accounted for 2836 deaths, of which 1046 were

due to tigers. No less than 23,166 persons are registered as having been killed

by snake-bite. In addition 80,796 cattle were killed by wild animals and 9019

by snake-bite. Rewards for the destruction of 14,983 wild animals were paid,

1331 of these being tigers. These figures are exclusive of the animals killed by

sportsmen, for which no reward was claimed. The number of snakes killed

was 72,.">95.

AFRICA.

Agriculture in Sierra Leone.—In a recent report on Sierra Leone, issued by the

Colonial Office, it is stated that agriculture, in its generally accepted sense, is not

carried out in that colony or protectorate. Generally speaking, it may be said to

be confined to the growing of such crops as rice, cassava, and maize, and those

only in quantities sufficient to meet the immediate needs of the people. Of the

three staple articles mentioned above, rice is by far the most largely cultivated,

and about three-fourths of the quantity is consumed locally. The quality is by

general consent admitted to be far superior to the imported article. The country

is admirably suited to the cultivation of this cereal, and there is no reason, so far

as the land is concerned, why all the rice required should not be home-grown, and

a large export trade established between Sierra Leone and other "West African

colonies. The soil is fertile, and there are millions of acres of land that could be

made productive, but the natural indolence of the people is an almost insuperable

bar to the extension of agriculture, and as long as their easily satisfied wants are

met under present conditions, it will be difficult to overcome their inertness and

to persuade them to take up agriculture on a larger and lucrative scale. Small

quantities of sweet potatoes and yams are also grown, and in some parts ginger is

cultivated to a limited extent.

Efforts are being made to encourage and extend the cultivation of cotton, and

an American cotton expert has been sent out, under the auspices of the British

Cotton Growing Association, for this purpose. At present a certain amount of

cotton is cultivated in those parts of the protectorate where the manufacture of

native cloth is carried on. The plant is indigenous to the country, and its culti-

vation is of the most primitive kind, the seed being sown broadcast over the land

on which cassava or rice has been planted. The native plant is perennial, and the

quality and staple are good. A sample which was recently sent to England was

quoted at 5|d. per lb. The cotton expert is of opinion that much might be done

to improve both the quality and the staple by proper methods of cultivation, and

by a careful selection of seed. He is now engaged in the Sherbro district in

carrying out experiments with a view of determining this. Every encouragement

is being given to the people to induce them to take up the industry, and the

Government has agreed to accept cotton in lieu of cash in payment of the house-

I
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tax. Consignments of cotton will aiso be carried by rail free of freight.

—

Board

of Tradt Journal.

The Condition of the Gold Coast. —An unusually full and detailed report on

the Gold Coast has been prepared by Captain Armitage, and was recently pul -

lished by the Colonial < Mfice. The general condition of the colony is described as

satisfactory. In Ashanti the people have recovered from the effects of the cam-

paign of 1900; those who tied have returned, and towns and villages have been

rebuilt, in some cases on a larger and better scale. Although advantage is taken

of the Government and mission schools, there has been a very slight advance of

Christianity in the colony during the past ten years, the mass of the people retain-

ing fetish worship, without its repulsive rights. In Ashanti Chn-tianity has made
no progress, but the chiefs and people evince a wish for schools. Slave raiding

has been stamped out. but slave dealing is prevalent. Large sums of money have

been invested in mining enterprises in the colony, and with the completion of the

Sekondi-Kumassi railway, and the construction of branch lines to the outlying

mining properties, there will be justification for further investments in both mining
and forestry. The revenue of the colony and protectorate last year was £491,754,

against £471,193 in the previous year, the increase being due to the general ex-

pansion of trade which showed itself in the customs receipts, of which about three-

fourths of the revenue is composed. The general expenditure was £512,873,

including repayment of a loan of £25,000, and a very heavy charge fur extraordinary

public works. The revenue, exclusive of Imperial grants in aid in connection with

the protectorates, was almost double that of 1898, while the expenditure has not

increased in anything like the same proportion. The assets exceeded the liabili-

ties at the end of the ye;tr by £328,314 ; the total public debt was £1,572,568.

The imports last year reached a total of £2,125,464, and the exports £774,186.

Of the imports, which were £324.437 more than the previous year, £1,553,654
worth, or about two-thirds, came from the United KiDgdom, while Germany sent

£282,346 worth. Cotton goods, specie, provisions, and machinery were the main
items, while those of the export trade were palm oil, palm kernels, gold, cocoa,

and rubber. The total imports of the colony have nearly doubled since 1898, but

the export trade declined in 1900 and 1901, and began to recover last year. Since

its discovery in the fifteenth century, the Gold Coast has constantly exported gold

to Europe. The industry was in the hands of natives until 1871, when the first

English company was formed, and since 1880 the exports have fluctuated between

£32,000 and £103,1 KX>. Last year they reached £96,810. At present the bulk of

the companies are confining themselves to development pending the arrival near

their properties of the Sekondi-Kumassi railway : but Captain Armitage adds that

"gold is generally diffused throughout the colony, Ashanti and a small part of the

northern territories, and appears in quartz formation and alluvial deposits', and in

the Wassaw district there is a conglomerate, or 'banket' formation. The rivers of

the colony are said to be rich in alluvial deposits."

The Congo Free State.—According to the Congo Hull-fin Officid for July, August,

and September 1003, the entire non-indigenous population of the Independent

State, as shown by the census taken on 1st January 1 903, amounts to 236-"), of whom
1417 are Belgian, 149 Italian, 136 Swedes, 119 English, 108 Portuguese, and 104

Dutch. The district of Boma has a non-indigenous population of 379, of wh( m
218 are Belgians and 16 British ; of the latter 7 are in Boma itself. In the dis-

trict of Uelle, adjoining British territory, there are four British subjects. In

Aruwimi there are 53 Belgians, 8 Italians, 6 French, 4 German, and no British.
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The Lualaba district contains 176 Belgians, 21 Dutch, 11 Americans, 5 Italians

and 4 English.

AMERICA.

Hanging Valleys of the Yosemite.

—

In the Journal of Geology xi. 6) Mr. J. C.

Branner suggests an explanation of a puzzling topographic feature of the Hang-

ing Valleys of the Yosemite. In the first place, he agrees with the view put

forward by Mr. Turner that the Yosemite valley is due to stream erosion prior to

the glacial period and not to faulting. He then points out, illustrating by some

very fine photographs, a peculiar feature of many of the falls—that when
examined from below it is seen that the stream forming the fall does not occupy

the lowest part of the gorge in which it runs, but that at one side of the gorge

there is a notch deeper than that in which the stream runs, though often much
choked up, through which, in some instances, a trail runs. In default of illustra-

tions this feature may be made clearer by saying that the gorge appears as though

it had contained two streams, and the one with the deeper bed had subsequently

disappeared, leaving the present stream. Mr. Branner's explanation is as follows.

For the sake of clearness we take the single example of the notch at the northern

side of the Nevada Fall. Towards the close of the Glacial Period, the valley just

above the present fall, the Little Yosemite Valley, was largely filled with ice, and
the water entering the valley from adjacent ice-free regions, was forced from its

natural position at the bottom of the gorge, and compelled to flow parallel to the

glacier on its northern side (the valley running here approximately east and west).

When later the glacier disappeared, the stream found its way back to its pre-

glacial position, leaving evidence of its former position in the glacial notch. If

this hypothesis be correct, then it proves that glacial erosion is trivial compared
with stream erosion, and that the period which has elapsed since the close of the

glacial period is very short in comparison to the length of the glacial period.

Crater Lake in Oregon.—In a recent memoir of the U.S. Geological Survey

(The Geology and Petrography of Crater Lake, National Park , Mr. Diller gives

a very full account of this curious lake. It is situated in the Cascade Range,

at a height of about 6200 feet above sea-level, in territory which now forms a

national park. The lake is oval in shape, between twenty and twenty-one miles

in area, and is surrounded by cliffs which range from 500 to nearly 2000 feet in

height. From the margin of these cliffs the ground slopes more gradually down
to the level of the uplands, while above the lake the peaks of the Cascade Range
rise to a great height, Mount Rainier, the highest, being 14,525 feet. The lake in

some places is nearly 2000 feet deep, and near its western margin contains a

rocky island, evidently a former volcanic vent. The whole range is largely, if not

wholly, made up of volcanic material, and apparently originated in Miocene

times, volcanic activity continuing almost up to the present. The lake occupies

the bowl of a truncated cone, which must once have risen some six thousand feet

above the rim of the present lake. The exact method of formation of the cavity

in which the lake lies is uncertain, but it seems improbable that the summit of

the cone was blown out in a series of explosions, such as occurred in the trunca-

tion of Papandayang in Java. According to Mr. Diller it is more likely that

there was a vast subsidence, the cone collapsing and becoming engulfed.

Changes in the Summit of Mount Pelee.—In our issue of November last

(vol. xix. p. 600) some account was given of the curious obelisk of lava which in

May and June of last year rose to a height of more than 1000 feet above the cone-
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shaped summit of Mount Pelee. During the following months great changes

occurred in the mountain summit owing to the continued activity of the volcano.

According to Seiena (vol. xviii. No. 463), the obelisk kept losing material through-

out June and July, and early in August had practically disappeared. Early in

September a new obelisk was observed which increased in size until the 17th inst..

when a new eruption entirely destroyed it. These changes were synchronous

with very marked alterations in form and height of the cone. In early August

its central portion begins to rise, at the same time acquiring a very distinct dome-

like shape. From August 10 to 17 the elevation was estimated at 27 metres;

from Augu>t 21 to 31 at 124 metres. During September there were oscillation-

in height, but the loss due to eruptions was rather more than compensated bj the

upward thrust, so that the total increase for the six weeks ending October 1 was about

127 metres. During the early part of September there was considerable volcanic

activity, but later in the month this greatly diminished. The figures given above

are of great interest as serving to show what rapid changes in gross mountain

form may be produced by volcanic forces.

Forest Lands of the Hawaiian Islands.—A note in Scietl& vol. xviii. No. 463

gives some very interesting information in regard to the part played in the

economy of nature by the forests of these islands. The chief industry of the island

is sugar, the canes being grown on the low-lying ground. They require an

enormous supply of water, and as the rainfall on the plains may be no more than

15 inches per annum, the necessary supply must be obtained by irrigation from

the north-east and east mountain slopes, where the fall is sometimes more than

200 inches yearly. The forests of the islands are largely confined to this rainy

region, and are essential to proper irrigation, for they make the stream flow regular,

and prevent rapid loss of water and consequently of soil. The value of the

forests depends less upon the trees, which are of poor and stunted growth, than

upon the dense undergrowth, which completely shelters the ground and holds

water like a sponge. But this undergrowth is easily destroyed by cattle and

goats, and once this is done the trees die, the soil dries up or disappears, and the

ultimate result would be the destruction of the sugar industry owing to the

impossibility of efficient irrigation. The government is fortunately now fully

alive to these dangers, and all forest areas are to be converted into reserves, which
will be properly fenced and looked after. In addition, schemes of forest-planting

are to be undertaken. Hitherto cattle and goats have been allowed to ravage the

forests without let or hindrance, and have done enormous damage.

Geographical Expedition to the Bahama Islands.—An article in Science

(vol. xviii. No. 457) gives a detailed account of an expedition to these islands

undertaken during the summer of 1903 by the Geographical Society of Baltimore.

The party included both medical men and pure scientists, and the investigations

undertaken were of a most elaborate nature. The geologists found that it is

incorrect to say that the islands are built entirely of wind-blown sand, for beneath

the layers of sand in many of the islands there are oceanic deposits which extend

from 10 to 25 feet above the present level of mean tide, and contain marine

organisms in large number. They found evidence both of elevation and of

depression, and have set up bench-marks with the object of determining which of

these processes is now going on. The medical men of the party made a survey

which, when worked out, should lead to some interesting results. They found that

the three types of leprosy are all prevalent, and that as regards disease in- general

the mixed race shows much less power of resistance than either of the pure

breeds, while of the latter, the pure blacks are more resistant than the pure
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whites. Malaria occurs in the islands, but is of a mild type. The parasite of the

ordinary malignant type was, however, found in the blood of those affected. In

Hope Town, Abaco, the inhabitants have closely intermarried for the last hundred

years, and charts constructed by a member of the expedition show that now a man
is related to his wife by more than one line of relationship. The result is said to

be manifest in great degeneracy, and the frequency of serious disease and

deformity. The full publication of the results on this point will be looked

forward to with interest, there being at present very little reliable information

in regard to the effects of continued inbreeding in man. Among other subjects

studied by the expedition were also the soil of the islands, and the commercial

conditions prevailing at the time of the visit, as well as the history of the islands.

Cotton Cultivation in Cuba.—According to a note in the Board of Trade

Journal, an American cotton expert, who has been sent to Cuba to report on the

possibility of cotton cultivation there, considers that the conditions in Cuba are

from every standpoint more favourable to the successful cultivation of cotton than

the conditions in the cotton belt of the United States, and that with proper

preparation of the soil, careful selection of the seed, and frequent cultivation, the

sea island cotton grown in Cuba will be far superior to the best varieties grown in

the United States.

Exploration of Lake Poopo.—Dr. Xeveu-Lemaire, a member of the French

Scientific Mission to South America, has communicated some details of his work

during last summer to La Geographie (viii. 3). The original intention was to

m.tke a series of daily excursions on the lake for scientific purposes, but it was

found that the difficulties of landing were so great as to make this practically

impossible, and the small boat available was therefore provisioned for a cruise

which lasted six days and six nights. The nights were fine, but the mean
temperature in the morning was - 3 C, and the rugs were covered with hoar frost.

Daring the cruise seventy-six soundings were made, surface and bottom tempera-

ture readings were taken, samples of water at different points obtained, and

diurnal and nocturnal tow-nettings made. Fishing was also carried out by means

of dynamite, and numerous small fish were thus obtained, unfortunately all of the

same species. The results of the cruise should prove interesting when fully

worked out.

POLAR.

Search for Baron Toll.—The search for Baron Toll, the explorer who set out in

May 1902 to explore Bennett Island, still continues, but owing to the great

difficulty of communication information is slow in coming in. The first relief

party (see this Magazine, xix. 155) arrived in Xew Siberia on March 11, 1903,

but found no one there. An attempt to continue the journey over the ice towards

Bennett Island was frustrated by a broad stretch of open water, and the

expedition was obliged to turn back. In May 1903 Lieutenant Koltschak and a

party set out in a boat from Agirgander for New Siberia (see vol. xix. 553), but

as yet no information has been received of the result of this attempt.

GENERAL.

Problems and Methods of Oceanic Research.— Under this title Mr. J. Y.

Buchanan delivered a discourse before the Royal Institution on May f?9 of last

year, a reprint of which lias recently reached us. The paper contains an interest-

ing account of the work of the Challenger expedition, and especially of the remark-
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able contrast between the expectations with which its members began their work,

and the actual results obtained. la view of the misconceptions which still

prevail in many quarters, it is of interest to notice thai in this paper the true story

of Bathybius is told once again.

New Map of the British Empire.—In the Geographical Teacher for October, Mr.

Stephen Smith, B.Sc, publishes, with a note of explanation, a map of the British

Empire in which every part is shown, as far as possible, on the same scale and in

its correct relationship to the United Kingdom. The method adopted has been

to pare strips from the surface of the globe and lay them out flat. The map shows

not only the various colonies and dependencies, but also the shortest sea-routes

from the British Isles, the main railways, the telegraph cables, and navigable

rivers.

Mr. Henry S. Wellcome, of Messrs. Burroughs and Wellcome, proposes to hold

in London in the course of a few months a Historical Exhibition of Bare and

Curious Objects relating to Medicine, Chemistry, Physics, and the allied Sciences,

which among other sections is to include a geographical exhibit. Mr. Wellcome

asks for the loan of any objects bearing upon the subjects named above. Com-
munications should be addressed to him at Snow Hill Buildings, London, E.< '.

( II tMMERCIAL GEOGRAPHY.
British Trade with Yun-nan.—The Government of Burma has published in

Rangoon an elaborate report by Mr. Litton, British Consul at Peng-yueh or

Momein on the trade of Yun-nan.

In regard to the various trade-routes into Yun-nan, the Consul assigns to that

by Meng-tsze the greatest commercial importance at present. He puts the

exports of Yun-nan at 1 1,244,000 taels (of which opium amounts to ten, and tin

to nearly three millions), or £l,7 v 0,">00, and the imports at very close on eight

million taels, or £998,000. Of this total of over 22 million taels, he assigns

eight millions to Meng-tsze, five and a half millions to the northern or Sze-chwan

routes, four millions to the West River, two millions to Momein, and the same to

the Kwei-chau route. As to the other routes from Burma, Mr. Litton attaches

small importance to the Kun-long ferry road, for the Chinese districts beyond are

extremely mountainous and poor, and the trade is trifling, consisting chiefly of

mules and ponies for Mandalay. The Sze-mao route from the Laos and Shan

States is equally unsatisfactory. This route is under the control of the foreign

Customs, but the average trade is only £25,000 a year ; the road from Sze-mao

to the cities of Yun-nan passes through hilly and sparsely populated districts,

and "the French and British Consuls have both been withdrawn from this useless

post."

As to Yun-nan in general, Mr. Litton equally rejects the reports which

describe the province as of vast mineral wealth to tap which Governments should

spend large sums on railway construction, and those which describe it as a poverty

stricken wilderness of mountains. His own views are expressed in the following

interesting passages :

—

" A moderate estimate is that both these descriptions are wide of the mark
;

there are many places in China where large enterprises, such as railways and

mines, might be undertaken with a far better prospect of speedy dividends. On
the other hand, the agricultural poverty of the province has been much exagger-

ated, and I think that in the course of the next few years much may be done to

develop a profitable trade between Burma and Yun-nan. ... It is my belief that

the agricultural community of Yun-nan was never more prosperous than it is now.
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. . . But the cities and the mining industries still remain in a state of dilapidation
;

the reason for this is not far to seek ; the former are the places of official residence,

and the latter are the subject of official interference. . . . Probably over 90 per

cent, of the people are dwellers in the country and Jive by agriculture, assisted in

the winter season by the profits of engaging in the business of transport or in a

little mining. When the spring opium crop has been good, prices on the east

coast of China are favourable, and when a full rice harvest succeeds a good opium

crop, we may be sure that in the ensuing winter there will be money in the

country to be spent on foreign goods ; merchants should therefore inform them-

selves as to the harvest prospects. The country having enjoyed more than a

generation of peace, and disasters such as floods and famines being comparatively

rare, the population is on the increase, and the process is assisted by a small but

steady stream of immigration from the congested districts of Sze-chwan. Nearly

all the first-class lands

—

i.e. flat valleys at an elevation of 4000 feet or over and

well supplied with perennial water—are fully and even densely occupied/'

Opium is the chief agricultural product of the province, though the area under

the poppy is less than that under beans. The average opium crop is 40,000 to

50,000 piculs, of 133J lbs. each, or rather less than the total export to China from

India. Mr. Litton suggests that Yun-nan opium intended for the coast of China

should be permitted to pass through Burma to Rangoon in bond. He does not

recommend investments- in Yun-nan mines to capitalists in the present condition

of the administration of the province. Copper, tin, lead, iron, and silver occur

all over Yun-nan, though less in the region bordering on Burma than elsewhere.

The province has long been famous all over China for its copper, but the produc-

tion now is not more than two million pounds weight yearly. The chief mines form

an official monopoly. "Since the arrival of foreigners in Yun-nan the tendency

has been for the officials to interfere more and more in mining matters, and what-

ever the concessions or leases which they may be compelled or induced to grant

on paper, investors must be prepared to meet with every sort of opposition and

obstruction when it is attempted to commence work on a large scale." Tin mining

seems to be more satisfactory.

As to railway schemes, Mr. Litton approves of the abandonment of the Kun-

long ferry route for a line from Burma into Yun-nan : and he dees cot see much
chance of the French line from the Red River Valley to Yun-nan city being com-

pleted within the next eight years, while the cost will greatly exceed the original

grant of four millions sterling. He adds, however :

—

" In connection with French or Burman railway schemes in Yun-nan it should

always be borne in mind that, once cheap and fast communication is established,

once the present destructive system of inland taxation on trade is abolished, an

extensive interchange of products which now do not appear at all in our returns

may spring up. Yun-nan is a high plateau in which European cattle, fruit,

vegetables, and other products of a temperate climate will flourish. The problem

is to secure good communication with Annam and Burma, both low-lying tropical

countries whose products are of a totally different character to those of Yun-nan.

For instance, if there were a railway from Bhamo to Momein, I believe that

Momein could in a short time supply all Bui ma, and. perhaps, part of India, with

potatoes, beef and mutton, etc., of a quality little inferior to what we get at home.

Therefore my opinion of such a scheme as the French railway is less pessimistic

thau the opinion of some of those who are officially connected with it. If the

number of foreign officials with high salaries is to be kept down, and if the

chicanery of the Mandarins is to be crushed, I fail to see why the day of

dividends should be so far off."
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The Trans Frontier Trade of Burma.—For the last fiscal year the total value of

the trans-frontier trade of Burma was 309^ lakhs of rupees, of which Western

China contributed, in round figures, 60 lakhs, the Northern Shan States 93, the

Southern Shan States 79, Northern Siam 4<», Ka'renni 30, and Southern Siam the

small balance. Thus, about two-thirds of the total ttade was with regions under

the administrative supervision of the Burma authority s, The trade with Western

China declined a third as compared with the previous year, owing partly to raids

by the Chinese Kachin tribes on the Myitkyina route, partly to the decline in

silver, and to the poor crop of fruit in Western Yunnan, and of sesamuni in the

border villages of the Kachins. A decline of 41 per cent, in imports and 26 per

cent, in exports by the Bhamo route is attributed to the suppression of the Black

Flag operations on the Red River of Tongking, which had previously diverted

trade from that route to Bhamo, and to illegal exactions by Chinese Customs

officials. On the Maymyo route, also, there was a considerable decline, attribut-

able to high rates on the Mandalay Kunlon railway, and the depredations of a

notorious dacoit near the Kunlon ferry. On the other hand, trade with the

Northern Shan States increased materially, especially in the export of timber and

of tea from the States, the tea trade profiting by the facilities given by the railway.

Drought and want of transport affected unfavourably the Southern Shan trade,

and local disturbances that of Northern Siam. Elephant stealing also seriously

hampered the important teak exports from Siam. On the whole, the trans-

frontier exports of Burma decreased last year by over in per cent., and the

imports by nearly 17 per cent.

NEW BOOKS.

EUROPE.

Highways and Byways in South Wales. By A. G. Bradley ; with Illustrations

by Frederick S. Griggs. London : Macmillan and Co., 1903. Pp.418.

Price 6s.

The tourist will find here all the practical information he can require, while the

reader who has no intention of visiting South Wales will gain both pleasure and

profit from the vivid descriptions and illustrations of scenery, the humorous

personal experiences, and the interesting historical and legendary characters with

which Mr. Bradley has enlivened his book. We owe him a special debt of

gratitude for giving us in full that delightful Welsh ballad by Thomas Love

Peacock, whose works have not hitherto been easy to procure. The county of

Glamorgan has been omitted for reasons explained in the preface. Altogether this

book may, be recommended as well worthy of the excellent seiies to which it

belongs.

Cotes et Ports Franpais de la Manrhe. By Charles Lenthkkik. Paris: Plon,

Nourrit et Cie. Pp. 319, with s .Maps. Price 5 francs.

The author is Inspector-General of Roads and Bridges in France and already

favourably known as a writer. In this book he describes and discusses the 900

odd miles of coast between Ushant and the Somme, dwelling in turn upon the

historical, geological, engineering, and commercial features. His work does not

fall short of the interest of the subject. Specially curious are the many changes

in the coast-line, more striking even than on our side of the channel, and the
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struggle with shifting watercourses, shingle, and crumbling cliffs still continues.

Excellent maps are a feature of the volume.

The Sun-in Alias of England and Wales. John Bartholomew and Co., The
Geographical Institute, Edinburgh. Under the patronage of the Royal
Geographical Society, 1903.

We are glad to notice that the high qualities of careful mapping and artistic

lithography are fully maintained in Parts 7, 8, 9, and 10 of this Atlas now issued

in continuation of the first Parts, which were acknowledged in the Magazine for

April. The careful mapping of intricate details is specially noticeable in the

sections dealing with minute features in counties Devon and Cornwall, and the

effective lithographic drawing of bill features has an excellent example in the

section which includes parts of Carnarvon and Cardigan. With Part 7 is given an

interesting List of all known Maps and Atlases of the British Isles by private

persons, going back to the thirteenth century, when an atlas is shown to have
been published in Paris, and brought down to the present time, when the efforts

of unofficial surveyors for original work has become no longer necessary through
the systematic operations of the Ordnance Survey. Part 7 also contains two
sheets of Mr. Bartholomew's special compilations, each consisting of 12 maps,
showing the monthly rainfall and the monthly temperature.

Botany of the Faroes, based upon Danish Investigations. Part u. Copenhagen :

Det Nordiske Vorlag, Ernst Bojesen. 1903.

The first part of this report has already been noticed in our columns (vol. xviii.

p. 108) ; this fasciculus contains accounts of the alga' and the plankton, a dis-

cussion of the Hieracia, and a note on the history of the flora of the islands by
Professor Eug. Warming. The issue of a third part will complete the report. The
paper of most general interest in the present volume is undoubtedly that of

Professor Warming, for the question of the origin of island floras is one of

perennial interest, and in regard to which much still remains to be done. As to

the date of origin in this case there can be but little doubt. Apart altogether

from the geological evidence of severe glaciation, the characters of the flora clearly

indicate that it is of recent and therefore certainly of post-glacial origin. With
the exception of the Hieracia (Hawkweeds), a group too variable to be of any
practical importance, there are no endemic species of vascular plants, and the total

flora must be regarded as impoverished Scottish in character. There can therefore

be but little doubt that it has originated, at least in very large part, from Great

Britain. But the question how the immigration occurred is more difficult.

A considerable number of geologists are of opinion that in post-glacial times

the Faeroes were connected to Great Britain by a land bridge across which the

flora migrated. Warming opposes this hypothesis on a variety of grounds, and
believes that migration occurred across the sea. In this case the available agents

are as follows:— (1) birds; (2) wind; (3) ocean currents: (4) floating ice or

timber
; (5) man. As regards the first, it is stated by H. Winge, of the Zoological

Museum at Copenhagen, that although many thousands of birds killed at Danish
lighthouses are annually examined, yet no indisputable evidence that they carry

seeds has ever been obtained. The stomach in migrating birds is usually empty,

and no seeds have ever been observed in the mud sometimes found adhering to

the body. On the other hand, it does not appear that any attempt has ever been

made to sow such mud with a view to ascertaining the presence of minute seeds,

and it is somewhat remarkable that this whole question of the possible carriage
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of seeds by birds appears to be still much in the condition in which Darwin left

it. On the strength of Winge'a observations, however, Warming rejects the

supposition that birds have played any considerable part in the colonisation of the

ea by seed-plants. Again, however it may have been in the past, at present

the ocean currents are of no consequence as transporters of seeds, and the same

must be said of floating ice and timber. On the remaining two factors, wind and

nun, Warming is inclined to lay great stress. As regards wind, Warming
believes that this is of great importance everywhere as a disseminator of plants.

In the case of the flora of the Faeroes, it is reckoned that only 9 to 10 of the plants

have fruits or seeds specially adapted to wind transport ; but on the other hand

gales are very prevalent on the islands, and there is no evidence that any of the

plants have seeds whose weight renders transport in this way impossible. Again,

the islands have been colonised for upwards of a thousand years, and there is

every reason to believe that a great number of plants have been introduced by

man in fodder, or adhering to the coats of domestic animals. On the whole,

however, it must be said that if the Faeroes have had no post-glacial connection

with any land-surface, the problem of the way in which they have been colonised

by land-plants is somewhat obscure.

A.SIA.

Formosa under the Dutch, described from Contemporary Records. By Rev. Wm.
Campbell, F.R.G.S., Knglish Presbyterian Mission, Tainan. London :

Kegan, Paul and Co., 1903. Pp. 629. Pria I2g.

In May 1902 Mr. Campbell lectured to our Society on "Formosa under the

Japanese ;:

8.G.M., vol. xviii. p. 561). In the present volume he treats of

Formosa when it formed one of the Dutch East Indian colonies from 1624 till

1661, during which period the Dutch not only carried on a very profitable trade

but made successful efforts in educating and Christianising the natives. They
were expelled from the island by the Chinese under Koxinga, who proclaimed

himself sovereign of Formosa. Mr. Campbell has prepared with much care the

present volume in the hope that it may prove helpful to missionary effort in

Formosa, the Western towns and villages of which are now being evangelised by
missionaries of the Presbyterian Churches of England and Canada, while the

Japanese are about to open that mountainous Eastern region in which the aboriginal

inhabitants have remained isolated since the time of the Dutch occupation. A
valuable " Bibliography of Formosa " is appended.

Le Japon d'aujourd'hui. Par G. Weulersee. Paris: Armand Colin. 1904.

Pp. 364. Prir, I/,.

The French having long been accused of ignorance of foreign lands, a benefactor

has founded Travelling Bursaries in connection with French Universities, and
this interesting work is by a travelling bursar of the University of Paris who,

after visiting and writing a book on China, visited Japan. He has subjected it

and its people to a searching and severe examination, in the course of which he

describes the country, cities, society, politics, economic development, education,

women, and position of woman in Japan, with a final chapter on French interests

in that country. According to him, the country districts of Japan are lovely, the

cities uniformly ugly and flat. Capitalists of the new aristocracy corrupt both

the newspapers and the legislature. Nothing strikes the stranger more than the
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waste of human labour in industries. Machinery is often neglected. Commercial

honesty, so well developed in China, is as yet little known in Japan. The
Japanese are still apprentices in so far as regards organisation. Schoolmasters

arc overworked and very badly paid. Inadequate grammar and complicated

writing form the great difficulties in Japanese primary education. Religious

instruction is forbidden by law. Respect of ancestors is a cult, and the national

history a sacred record. The organisation of secondary instruction in Japan

underrates the necessities of the country, so that in this respect Japan is behind

even Russia and several South American republics. Unnecessarily severe restric-

tions deprive many Japanese of university education. The course of instruction

is also too long, the universities not beiDg reached till the students are over

twenty years. English is the foreign language which holds the first place in

education. Strikes are common among students, too many subjects and too few

professors being the main causes. Excessive reading, sun, and dust bring on

ophthalmia, while insufficient food and absence of exercise damage the students'

health. Many things, says the author, have changed in Japan during the past

thirty-five years, but the position of woman there has always not improved.

Morality is at a low ebb. Politeness to women is frequently lacking. One-third

of the marriages end in divorce, always at the husband's instance. Japanese

women are great workers, and produce more than half of the manufactures of

Japan, while in agriculture and tea-gardens the work is largely done by women,
making them old and worn-out before their time. They even unload vessels

laden with coal, and after a hard day's work earn twenty sen, or five-pence !

Female labour is largely in use because of its cheapness. Often they lodge in

wretched boarding-houses, and live wholly on rice. Women are not admitted to

the two Imperial universities, but there is at Tokyo a private female university,

the gift of the wealthiest capitalists. The author says that there are only 470

Frenchmen resident in Japan, against more than 2000 Englishmen, nearly 1500

Americans, and more than 500 Germans. His book is a thoroughly practical

criticism and review, and amply proves the success of the new university

Travelling Bursaries of France.

L'Armcc Chinoise. Par General H. Frey, de l'Armee Coloniale.

Paris : Hachette et die, 1904. Pp. 173.

After describing the ancient and modern Chinese army, the author considers

whether the Chinaman lacks patriotism or military spirit, and thinks that he

may possess both. He points out that a similar race, the Japanese, was not in

former days a warlike one, and that everything has hitherto been done by the

Chinese government to crush military spirit so as to maintain more surely its

authority over the population. He believes that the Chinese would make good

soldiers, and advocates the institution at Pekin of a General Staff controlling the

Chinese army and navy. In order, however, to aid it in reorganising the military

forces of China, the Chinese government must select one or more Powers, and the

author considers what Power would be the best qualified for the task, France,

Russia, Britain, Germany, or Japan. It is not surprising that he thinks the

Chinese government could not do better tban place itself in the hands of Russia

and France, and enter into an alliance with them, thus reminding us of the phrase

in La Fontaine's fable, " C'est moi qui suis Guillot, berger de ce troupeau." He
does not attach much importance to the Anglo-Japanese alliance. An exception-

ally clear map of Eastern Asia by E. Reclus is appended.



NEW BOOKS. 101

Fasciculi Malayemes. Anthropological and Zoological Results of an Expedition

to Perak and the Siamese Malay States, 1901-1902, undertaken by Nelson

Annandale and Herbert C. Robinson, under the auspices of the University

of Edinburgh and University College, Liverpool. Anthropology : Part i.

Zoology : Part i. Published for the University Press of Liverpool by

Longmans, Green and Co., London, New York, and Bombay. 1903.

The anthropological fasciculus of this report contains contributions to the

ethnography and anthropology of the Malay Peninsula, together with some very

interesting notes on beliefs, religion, and magic, and some representative folk-

tales. The account of the customs and beliefs of the Patani fisher-folk will

specially interest those who care to trace the essential similarity of beliefs

which underlies the racial dissimilarities of the fishermen of all parts of the

world. Among the Patani fishers it is regarded as dangerous to whistle on

starting the day's fishing lest the wind produced be of the wrong kind ; while

the boatmen of Trang, on the opposite side of the Malay Peninsula, like

people nearer home, whistle for a favourable wind. Again, during a day's

fishing unlucky topics must be avoided, lest the malicious sea-spirits—Hantu
Laut—become angry and cause disaster. But the range of subjects regarded

as unlucky is very wide, and in addition there are a number of words which
must not be spoken. In consequence the fishermen have an elaborate "sea
language, 1

' called roundabout (balik) or prohibition language, which replaces

their ordinary talk. The evil consequences of an inadvertent infringement of the

above regulations may usually be averted by throwing over the back a little bilge

water from the boat, and at the time saying " Lepas geros !

;: May the ill luck be

dismissed ! . A very interesting little illustration of the complexity of conversa-

tion in presen:e of the sea-spirits is given by Mr. Annandale, who, while collecting

sea-snakes, chanced to ask if these were deadly. "No direct answer was given,

but one of the fishermen, laying a hand on either cheek, reclined his head on his

shoulder, saying, 'If a man is bitten, it will be this way with him.'" The con-

nection between all this and the customs of "civilised" fishermen shows clearly

that where (as in the case of the foretelling of the direction of wind or of the

prospect of a good " catch ") the causation of a phenomenon is too complex to allow

of accurate scientific prediction, there the primitive beliefs may persist for an
untold length of time, even among peoples whose lives have become largely

rationalised.

As regards the religions of the Malay Peninsula. Mr. Annandale notes that

beneath the superficial veneer of Mohammedanism, Buddlmm. or Hinduism,
there is still to be traced a primitive basis of animism, in essentials similar to that

which research has shown to exist among all primitive peoples. The Malays
believe in no less than four kinds of souls, which are not necessarily peculiar to

human beings, or even to bodies which we regard as animate.

Thus houses and boats have souls, and so have the treasure chests of the richer

members of the community. This soul may be strengthened by offerings, and in

the case of a boat soul the catch largely depends upon the strength and activity

of the soul, which should therefore be carefully propitiated.

These short notes on the volume before us may serve to indicate the nature of

its contents, and its value for the anthropologist. In view of the rapid changes

now going on in the customs and beliefs of all the more primitive peoples, it is

highly desirable that as many observations as possible should be made while

opportunities remain, and those made by Messrs. Annandale and Robinson must
be regarded as of great value.
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The zoological fasciculus contains a report on the mammals, reports on various

groups of Insects, and one on Batrachians and Reptiles.

AFRICA.

Bt a/atifvl Biskra. By C. Howard Triit. Derby, London, and Watford :

Bemrose and Son?, Ltd., 1903. Pp. vi + 93. Prid \s.

This is a fairly interesting account of a short trip in April 1903 from London via

the Bay of Biscay, Marseilles, and Algiers to Biskra, an outlying town of the Great

Sahara occupied by part of the French garrison of Algeria. The author succeeded

in getting some very good photographs of scenes in Algiers, Biskra, and other

places, with which he has embellished his account of his itinerary. He returned

home cid Tunis, Malta, Syracuse, Italy, and Monte Carlo. He has no thrilling

adventures to relate, and is indebted to Murray's guide-book for most of his

statistics, but the photographs are unusually good.

St. Helena : the Historic Island. By E. L. Jackson. London, New York, and

Melbourne : Ward, Lock and Co., Ltd., 1903. Pp. iv + 343. Price 6s.

The writer of this work describes it on the title-page as St. Helena : the

Historic Island, from its discovery to the present date, and we are bound to

admit that he has most faithfully carried out what that description implies.

He begins with the year 1502 a.d., when the island was discovered by the

Portuguese, and proceeds steadily on till the coronation of King Edward and the

embarkation of the Boer prisoners. We must admire the work as an example of

patient, careful, and laborious compilation, and we frankly admit that the extracts

from old records, gazettes, and the like are interesting and amusing, but the

author has but little sense of proportion, and much of what lie has set forth is

trivial and wearisome. It is inevitable, for instance, that in any histoiy of St.

Helena there must be a good deal about Napoleon Bonaparte and his residence in

the island. Indeed, an impartial and accurate account of that period of the great

Emperor's career has still to be written. But Mr. Jackson might have spared us

several pages giving a sketch of Napoleon's career from his birth to the date of

his arrival at the island, and there was no need for a detailed description of the

articles of furniture in each of his rooms. Again, we have eight pages filled with

the names of officers attached to the ships of the naval squadron stationed at St.

Helena during the Boer war, and among the names Ave find those of boatswains

and carpenters. Mr. Jackson, we repeat, has compiled a useful and exhaustive

work, and has spared no pains or labour to make it complete and thorough, but

it might have been very judiciously compressed into a much smaller volume.

There are some good illustrations.

A Search for the Masked Tawareks. By W. J. Harding King. M.R.A.S., F.R.G.S.

London : Smith, Elder and Co.*1903. Pp. viii + 334. Prict 12s. 6d.

The volume now before us, entitled A Search for the Masked Tawareks,

contains 317 pages, and it is not till he gets to page 218 that the author

finds his Tawareks. We confess, we think the first two hundred pages of

the book might have been very judiciously condensed. On the other hand,

when the masked Tawarek is found, he is worth finding. Here is the author's

graphic description of "the uncanny creature" : "A huge black-masked figure,

stooping his head to avoid the lintel, stepped over the threshold and stood for

a moment grim and forbidding by the entrance. He was enormously tall.

He towered literally head and shoulders over my little guide. From the crown
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of his head to his feet he was dressed, even in this country where every one for the

sake of coolness clothes himself in white, entirely in black. A pair of remarkably

well-shaped hands and a few snaky-looking locks of black hair protruding from

above his head-coverings, were the only portions of his person to be seen. His

face was entirely concealed by a black mask consisting of a strip of black cotton

wrapped twice round his head in such a manner that the edges of the two folds

met over the bridge of his nose. A pair of loose black trousers concealed his

legs, and a long black robe, worked over his chest in a sort of smocking, which

reached down to below his knees and covered a body as supple and sinewy as a

ferret's, completed bis attire. A rosary hung round his neck, and a profusion of

charms sewn up in leather packets and little talismans and amulets of metal and

coloured glass covered his breast. His hands at once arrested my attention.

They were white, whiter than many Sardinians and Italians that I have seen. I

tried hard to catch a glimpse of his face through his mask, but was unable to do

so. The occasional glint of an eye between its folds was all that there was to be

seen. In his hand was a slender eight-foot lance of iron. A huge broadsword

hung from his shoulder by a black camel's hair cord and banged against his

thighs as he moved. A murderous-looking dagger, secured to his wrist by a

leather ring, lay in its sheath along his left fore-arm with its cross-shaped hilt

concealed in the palm of his hand."

The Tawarek is a power in the Sahara, a thorn in the -ide of the French, and
worse than a nuisance to the desert tribes. His country covers about a million

and a half square miles, of which Less than three thousand are cultivated : the

rest is desert, i.e. sand-dunes, which the Tawaivks appropriately call "fields of

death," and stony plains or rocks, "scorched and blackened by the burniig sun."

This uninviting country is bounded by Algeria on the north, Timbuktu on the

south, Tripoli and Fezzan on the east, and the coast-line on the west. Berber by
origin, the Tawaroks now profess a degraded form of Mohammedanism— a form so

degraded that the average Arab doubts if the Tawareks can really be counted

among the faithful. They have no mosques owing to the peculiar conditions of

the life they lead in the desert, and their priests or marabouts teach religion, law,

botany, astronomy, and geography according to the tenets of Islam, and they

practise as doctors when needed. But their services as doctors cannot be miuh
in request in a tract where centenarians are common, where the people often spend

two or three days without food, and where a flight of locusts is hailed as a heaven-

sent banquet. Mr. Harding King states that "almost without exception they can

read and write in their own tongue, and many of them in Arabic and some Sudanese
language in addition. . . . Treacherous and unrelenting a scoundrel as a Tawarek
is to his enemies and those infidels who attempt to enter his territory without his

consent—or even with it," there is yet another side to his character. He
treats his women as his equals, and he has honest and chivalrous principles on

some points which must be put to his credit. "Duveyrier," says Mr. Harding
King, " who is one of the very few, if not, in fact, the only European, who has

lived among the nomadic Tawareks, speaks in high terms of their character.

Lying, he says, domestic theft, and abuse of confidence are unknown among the

Tawareks. If a Tawarek has committed a crime he will fly ; but, if he is taken, he

will own to it, even if the avowal costs him his life. A Tawarek may arm himself

and ride five hundred miles to go and lift fiom their pasture beasts belonging to n

hostile tribe ; but if on the road he comes across merchandise or food left by

a caravan he will not touch them. Confide goods or money to a Tawarek to cany
from one town to another, and though he may find it convenient to stop on the

way in his tent, neither he, nor his wife, nor his children, even if they are in tie
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greatest destitution, will touch them. Lend money to a Tawarek on his bare

word, even without witnesses, and he will pay it."

Our author spent only two or three days near a Tawarek camp, during which,

however, he succeeded in coaxing one of the men to allow himself to be photo-

graphed unmasked ; there was less difficulty with the women, when the men of

the party were gone. The descriptions of desert life are graphic and interesting,

and Mr. Harding King was able to elicit correct details of the ill-fated expeditions

of Col. Flatters in 1880 and Lieut. Pallat in 1885. The illustrations of this book

are good, but the map is very incomplete and shows merely the author's route.

Dawi in the Dark Continent of Africa and its Missions: the Duff Missionary

Lectures for 1902. By James Stewart, D.D., M.D., etc. Pp. 400. With
Maps by J. G. Bartholomew. Edinburgh and London : Oliphant, Anderson

and Ferrier.

Strictly regarded, this statesmanlike volume calls for little comment in the

pages of this Magazim . Its main interest is missionary rather than geographical

;

it is a study in altruism rather than a treatise on ethnography. Yet there are

many geographical details culled from expert sources that are here offered in

helpful association, as in the first chapter, where it is shown that as the result of

the Berlin Conference of 1884-85 and of later negotiations, France has actually

acquired the largest share of territory in the partition of Africa, although her

possessions are not so rich as those protected by our flag, ^ery occasionally the

outlook is political in the broadest sense of that term, as in the ninth chapter,

where it is legitimately stated that the founding of missionary establishments at

Blantyre and Livingstonia had for once an important political effect in enabling the

British Government to successfully resist the claims of the Portuguese Govern-

ment to the Nyassa Region. In other chapters personal reminiscences, as, e.g. of

David Livingstone, play over the page, illuminating the otherwise colourless

topography.

The nwin purport of the book, however, is with missions, and takes the form

of detailed accounts of the better known agencies, passing on to a general considera-

tion of the missionary situation, of the comparatively slow progress of missions,

of the training of the missionary, and the practical question whether after all

money is well expended in that particular direction. It is not difficult to imagine

what Dr. Stewart's answer will be in any one case, but it must be said that the

author is one of the few men who can be systematically counted upon to under-

state his case, while his calm, broad outlook and straightforward presentation of

facts cannot fail to impress the most unsympathetic reader. The humanity and

extraordinary impartiality of the comparative study of Paganism, Mohammedanism,

and Christianity in their struggle for the Continent (Chapter n.) is one of the

finest things in the book. The final chapter on the Future of Africa and the

African sums up the balanced judgment of a lifetime in the observation that there

is nothing to prevent the African passing out of his present state into one veiy

much higher and more useful to himself and to the world, but that in this process

the missionary's g)spel must take its place alongside of the less efficacious gospel

of commerce or even of work.

The maps are a marked feature of the book.

La Verite sur le Congo. Bruxelles : J. Lebegue et Cie.

We have received several numbers of the above, which is a periodical pub-

lished in English, French, and German, having for its object " the defence of

the foreign interests of Belgium, and the meeting of the attacks against the
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administration of the Congo Free State." The first issue contain?, among other

matter, copious extracts from speeches delivered in the Belgian Parliament and

elsewhere in defence of the administration of the Congo State, and especially

of the system of forced labour, which is defended on the ground that idleness is a

vice, and work " the basis not only of our economical civilisation but of our moral

civilisation as well." The members of the "Federation pour la defense des in-

terets beiges a l'Etranger," who publish the journal, declare themselves "convinced

defenders of the rights of property," but the sense in which this is to be inter-

preted may be gathered from Baron de Favereau's statement that " no civilisation

is possible without the appropriation of the soil and without the acceptance of

the law of labour."

AMERICA.

Jamaica as it is, L903. By B. Pullen-Barey. London: T. Fisher I nwin,

L903. Pp. xv + 240. Price 6s.

This book contains a pleasant, gossipy account of a tour in Jamaica and some

of the adjacent islands during last winter, and the writer's object is announced in

the opening sentence of her preface. "In presenting this work to the British

public, it is proposed to bring before the notice of those unacquainted with

the charms of tropical scenery some of the features which tend to make one

of our oldest colonies—Jamaica a delightful winter resort." In pursuance of

this she discourses at large on a variety of subjects, often not very obviously

connected with Jamaica, but she succeeds in conveying a good deal of information

about "Jamaica as it is," whiah should be useful to anyone meditating a trip to that

distressful island. She has nothing new to tell us, as we all know that the island

has been ruined by the abolition of slavery and the introduction of free trade, and

that it remains to be seen whether the abolition of the sugar bounties and the

impetus lately given to the fruit trade will restore prosperity.

AUSTRALASIA.

W^tii-H Australian )'<"/ Book f<>r 1900-1. By Malcolm A. C. F'rasek.

Government Statistician and Registrar-General for Western Australia,

Perth, 1902.

We have received vol. i. of this handbook, which contains a large amount of

information in regard to Western Australia. Its chief contents are as follows :

history of discovery and colonisation, description of physical features, with an

account of the Aborigines and also of the fauna and flora, government, public

works, and institutions. Three maps are included in the handbook, which is

likely to prove of great value to persons interested in the colony.

Two Awheel "ml Sorm Others Afoot in Australia. By Arthi r Jose. London :

J. M. Dent and Co. Pp. 216. 24 Illustrations. Price 3a. 6d. net.

A cheery book with bright pen sketches of the seeneiy of New South Wales.

The back blocks are not a paradise fur cyclists, but there are attractive halting

inds, and the writer's affection for his own country is pleasantly in evidence.

GENERAL.

<!. ographen-Kalendi r, herausgegeben von Dr. Hermann ELaack. Erster Jahrgang,

L903-1904. Gotha: Justus Perthes, 1903. Pp. xv + 124. Price M. 3.

In this handy volume Messrs. Perthes supply a most useful international

reference book which is sure to be highly appreciated by geographers and

VOL. XX. H
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geographical students. The work is well conceived and admirably executed by

its editor Dr. Haack and his able contributors, who are all well-known specialists.

A summary of the contents of the ten sections into which the book is divided

will best enable one to realise its scope.— I. Calendar, including geographical and

astronomical tables. II. The geographical events of the year in international

politics, communications, etc. III. Summary of the progress of geographical

exploration and research. IV. Review of the geographical literature of 1902.

V. Progress of geographical education in 1902. VI. Obituary for the year.

VII. Statistical notes for all countries of the world. VIII. Directory giving

names and addresses of geographers. IX. Geographical advertisements. X. Map
Supplement of sixteen plates illustrating political frontier changes and explorers"

routes for the year, and even including the travels of "Prinz Heinrich in the

United States !
" It is unfortunate that the first issue of such a Yearbook should

have appeared without the list of Geographical Societies, Geographical Periodicals,

and Geographical University Chairs. Information on these matter seems to us

much more indispensable in such a work than the section on geographical

statistics which appear in most aunuals such as the Statesman's Yearbook and the

Almanack de Gotha. A portrait of Baron von Bichthofen, the veteran geographer,

forms an appropriate frontispiece.

The Scottish Historical Review, being a new series of The Scottish Antiquary

established 1886. Glasgow : MacLehose and Sons.

We have received the first number (October 1903) of this periodical, which

contains a long list of scholars who have promised to support the undertaking.

The papers in the first issue are mostly of antiquarian interest.

Tin Text and Versions of John de Piano Carpini and William <h Rubruquis, &a

printed for the first time by Hakluyt in 1598, together with some shorter

pieces. Edited by C. Raymond Beazley, M. A.,F.E.G.S. London: Printed

for the Hakluyt Society, 1903.

This volume gives an exact reprint of the texts and versions of the thirteenth

century travellers Carpini and Rubruquis, with copious notes by the editor. Mr.

Beazley has been fortunate enough to discover a hitherto unexamined manuscript of

Carpini in the Library of Corpus Christi College, Cambridge, which contains in its

most complete form the text of Carpini's account of the Mongols, and of his

journey to the Great Khan's court (a. d. 1245-47 . and seems to be the oldest text of

those known. The shorter pieces of the volume consist of the voyages of Ohthere

and Wulfstan, and some other pieces found in Hakluyt's final edition of his

Principal Navigations.

Tin Mutual Relations of the Sun ami Earth. By C. Robertson. M.D.. M.R.S.G.S.,

Edinburgh : St. Giles Printing Company, 1903. Pp. 59.

This pamphlet is devoted to a discussion of the size of the sun, the author

maintaining that its magnitude is very small compared with the magnitude of the

earth. The reasoning employed appears to be much the same as that used in a

previous pamphlet by the same author, reviewed in this Magazine, vol. xi. p. 158.

The author states that during the last eight years he has consistently advocated

his special views, and that during that period no one has ever denied his facts, or

detected any fallacy in his reasoning, and he therefore considers that he has duly

proved his propositions. One can only recall the fact that the poet Goethe's

investigations and experiments in optics show that a great wealth of ingenuity
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maybe displayed in formulating conclusions which are nevertheless fundamentally

unsound, and fail to commend themselves either to contemporary or subsequent

scienti-t-.
i

A Monograph on the Tsetst Flies, genus Glossina (Westwood), based on the

collection in the British Museum. By Ernkst Edward Austen. With a

chapter on mouth parts by H. J. Hansen. Pp. ix 319. London : Printed

by order of the Trustees, I 91 13.

This Monograph is another indicatiou of the interest which is now being

taken in the Diptera or flies, as it becomes more and more clearly realised

that these despised insects are of supreme importance to the white man in

his spread over the globe. It is only quite recently that it has been shown that

'Hies are the carriers of such important disease as malaria and yellow fever, but it

has long been known that the deadly horse and cattle disease of Africa is

dependent upon the tsetse. But just as it has been shown that the mosquito of

malaria owes its virulence to a unicellular parasite which it contains, so also it has

been shown that the tsetse fly contains a parasite known as Trypanosoma,

which it introduces into the blood of the animals it attacks. So deadly is the

disease to domestic animals in Africa that the distribution of the tsetse marks to

a large extent the limitation of man's possible spread over the Continent. Con-

sidering the length of time during which the connection between the tsetse and

Hy disease has been known, it is remarkable that so little is known in regard to

the fly. The present volume is a concise summary of the present state of

knowledge in regard to the genus Glossina, and especially to G. morsitans,

which, so far as is at present known, is the only species which habitually acts as

the carrier of fly disease. The importance of not limiting too strictly the range

of the inquiry lias been emphasised by the recent discovery that the parasite of

the singularly fatal disease of man known as sleeping sickness is conveyed from

patient to patient by the agency of another species of the same genus of flies

—

<!. palpalis. In the spring of last year Colonel Bruce and a party were despatched

by the Government to investigate the cause of sleeping sickness, and guided by

an observation of Dr. Castellani's, discovered that the blood of all affected patients

contained a Trypanosoma, and that flies which had bitten such cases were capable

of carrying the disease to healthy monkeys, who died from sleeping sickness in

consequence. It is thus proved that sleeping sickness is the analogue in man of

fly disease in horses and cattle. These observations are for the most part subse-

quent to Mr. Austen's book, which is indeed chiefly intended to be a guide to

collectors and others in the further investigation of the blood-sucking flies of

Africa and other parts of the world.

BOOKS RECEIVED.

We have received the following new books, which will be reviewed in due
course:

—

Historic Remarks on Some Problems and Methods of Oceanic Research. By
J. J. Buchanan, P.R.S., M.R.I. Pp. 18. London, 1903.

From l'<t n's t<> New York by Land. By Harry ue Windt, F.K.G.S. Demy
8vo. Pp. xv-f-311. Pricel2s.6d.net. London : George Newnes, Ltd., 1903.

Through Canada in the Harvest Time: A Study of Life and Labour in the

Golden West. By James Lumsden. Demy 8vo. Pp. xx + 363. Price 6s.

London : T. Fisher Unwin, I'.MX-',.



108 SCOTTISH GEOGRAPHICAL MAGAZINK.

.1 History of Sierra Leone, Western Africa. By Major J. J. Crooks. Crown

8ro. Pp. xvi+ 375. Trice 5s. net. Dublin: Brown and Nolan, Ltd., 1903.

Australasia: Tht Britains of th South. By Philip H. Gibbs. Our Empire

Series. Crown 8vo. Pp. viii : 207. Pria 2s. 6d. London : Cassell and Com-

pany, 1903.

India: Our Eastern Empire. By Philip H. Gibbs. Our Empire Series.

Crown 8vo. Pp. ix + 196. Pria 2s. 6d. London: Cassell and Company, 1903.

From Saranac to tin Margin sas ami Pei/ond : being Letters written by Mrs. M.
I. Stevenson during 1887-88 to her Sister, Jane Whyte Balfour. With a short

Introduction by Ge«>i:<;e W. Balfour, M.D.,LL.D., F.R.S.E. Edited and arranged

by Marie Clothilde Balfour. Crown Svo. Pp. xx-f 313. Pria 6s. net.

London : Methuen and Company, 1903.

Northern Germany, asfaras the Bavarian and Austrian Frontier. Handbook

for Travellers. By Karl Baedeker. "With 49 Maps and 75 Plans. Fourteenth

revised edition. 8 marks. Leipzig : Karl Baedeker, 1904.

Life and Sport in China. By Oliver G. Ready, B.A. Demy 8vo. Pp.

xii + 238. Price 10.?. 6(7. London : Chapman and Hall, Ltd., 1903.

Guid< to Palestine and Egypt, including the Sudan, icith sunn Xotesim Uganda.

Macmillan's Guides. Second edition. Pria 10s. net. London : Macmillan and

Company, 1903.

The Russian Advance. By Albert J. Beveridge. With Maps. Demy 8vo.

Pp. viii + 486. Price,10s. 6d. London : Harper and Brothers, 1903.

II Monte Cervino. Di Guido Ret. Illustrazioni di Edoardo Rubino.

Prefazione di Edmondo de Amicis. La Geologia del Cervino di Vittorio Xovarese.

14 Tavole colorate, 23 Disegni a penna, e 11 Fotografie. Pp. xvi-j-8S7. Pn aao,

L 25. Milano : Ulrico Koepli editore, 1904.

Fasciculi Malayenses: Anthropological and Zoning iml Results ofan Expedibionto

Pi rak and the Siamese Malay States, 1901-1902. Undertaken by Nelson Annan-

dale and Herbert C. Robihson. Supplement Map and Itinerary. Pp.43. Price

5s. London : Longmans, Green and Co., 1903.

La Conquite du Pole: Histovrt des Missions Arctiques. Par Charles

Bernard. 12§x8|. Pp. xvi + 383. Prix 30 fr. Paris : Librairie Hachette et

Cie., 1904.

The Great North-West and the Great Lake Region of North America. By

Paul Fountain. Demy 8vo. Pp. viii + 355. Price 10s. 6d. net. London:

Longmans, Green andCo., 1904

Short History of Christian Missions from Abraham and Paul to Carey,

Livingstone and Duff. By George Smith, LLD., F.R.G.S. Sixth edition.

Revised, crown Svo. Pp. xiv+ 252. Price 2s. 6d. Edinburgh : T. and T. Clark.

1903.

Geography of South and East Africa. By C. P. Lucas, C.B. Being Part n.

of Vol. iv. of A Historical Geography of the British Colonies, revised to 1903,

and with chapters on the Transvaal and Orange River Colony added, by Hugh

Edward Egerton, M.A. With six Maps. Crown Svo. Pp. iv + 169. Oxford:

Clarendon Press, L904.

Au Pans Moi. Par le Marquis de Barthelemy. Avec 17 gravures et deux

cartes. Pp.255. PrixAfr. Paris : Plon, Nourrit, 1904.

Also the following Reports, etc. :

—

Geology of Worcester, Massachusetts. By Joseph Perry and B. K. Emerston.

Pp. xiv + 166. Worcester, Mass., 19 >3.
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Gold Deposits of New Zealand. By Alexander M*Kay. Pp. y 75. Well-

ington, 1903.

L't Geographii et la Vegetation du Languedoc entre I'Herault et le Vidouiie.

Etude Ecologique. Par Marcel Hardy. Pp. 68. Montpellier, 1903.

Les Variations Periodiques des Glaciers. 1 1 nit "nine Rapport, 1902. Par Dr.

Finisterwalder et E. Muret. Pp. 35. Geneve, 1903.

La Veriti sur le Congo. Nos. 1-5. Bruxelles : J. Lebegue et Cie., 1903.

The Projection for the Map of the British Isles on a Scale of 1 : 1,000,000. By-

Major (
'. F. Close, C.M.G., E.E. London, 1903.

General Report on the Operations of th< Survey of India for 1 1*01-2. Prepared

under the direction of Colonel St. G. C. Gore, O.S.I., R.E. Calcutta, L903.

Report on the Administration of Goorg for the Year 1902-3. Mercara, L903.

Memoirs of the Geological Survey of New South Wales. Geology No. 3,

The Kerosene Shale Deposits of X.S.W. By J. E. < aknk. F.G.S. Sydney, L903.

Statistical Register of the Colony of the Cape of Goo<l I Topi for the Year 1902.

Cape Town, 1903.

Memoirs of the Geological Survey <>f India: Palaontologia Indica. Ser. ix.

Volume in. Calcutta, 1903.

Meteorology in Myson for 1902. Tenth Annual Report. By Johm Cook,

M.A., F.R.S.E. Bangalore, 1903.

The Official Year Book for Learned and Scientific Societies for inn:;. Chas.

Griffin, London, 1903.

British Guiana /.'/»< />W-, 1902-3. Demorara, 1903.

Cyprus Blue Book, 1902-3. Nicosia, Cyprus, 1903.

Tin Incorporated Accountants Year Book, l'.i<>3-4. London, inn:',.

Statistiques Coloniales pour VAnnie, 1900-1901. Melun, 1903.

Publishers forwarding hooks for revieiv will greatly oblige by marl ing the price

in clear figures, especially in the case of foreign books.

NEW MAPS.

EUROPE.

ORDNANCE SURVEY OF SCOTLAND.—The following publications were issued

from 1st to 31st October 1903.—Parish Maps 1 : 2500 Scale, Revised, with Houses

ruled, and with Areas, Price 3s. each). Forfarshire.—Sheets xxvni. 9. 13 : xlvi.

12,13. Hihr'ulcx Inei rihss-shin .—Sheets xxxi. 3 ; xlviii. 2. Island of Skye,

etc. [Inverness-shire).—Sheets vm. 1, 14; xiv. 8 ; xvi. 6 • xxiu. 2, 16; xxiv.

13 ; xxx. •">. Kincardineshire. Sheets iv. It;
;

v. 9, 10, 13, 14 ; vn. 4, 6, 7, 10,

LI, 14,15; vm. 4, 8, 12, 16; ix. 2, 7, 12, 16 ; x. 7, 8, 9, 10, 11, 12, 14, 16 ; \i.

2. 3, 6, 7, I I : xni. 3, 4 ; xiv. L6 : xv. I, 2, I, ">, 6, 8, 9, l<>, 14, 15 ; xvi. (5 and

2), 9 ; xix. !».

Note.—There is no coloured edition of these Sheets, and the unrevised impres-

sions are withdrawn from sale.

Six-inch Maps, Revised. Hebrides [Inverness-shire).-- Sheet ''>'> (Price 2s. 6d.).

Island* of Skye, Hum, etc. [Inverness-shire).—:Sheets 7, 11,30,44; Price 2s. 6d.

each. Sheets 6, 12; Price 2s. each.

Quarter Sheets, with < 'ontours ; Price Is. each: Forfarshire.—40 NE., 45

SE., (52 XW. andNE.), 54 S\V.

Engraved. Aberdeenshire.- Sheets 60, 89, 97, 98 ; Price 2s. (id. each. Banff-
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shire.—Sheets (40 and 39) ; Price 2s. 6d. Inverness-shire.—Sheets 43, 44, 52, 56,

59, 87, 114, 115, 126, 127, 128, 129, 138, 139, 141, 144, 166 ; Price 2s. 6d. each.

Sheets 34, 35, 65, 167, 168 ; Price 2s. each. -

One-inch Map (Second Revision). Engraved in outline.— Sheet 18 ; Price

Is. 9d.

Four-Mile District Maps, Hat in Sheets or folded in ( 'over, with roads and

water printed in colour ; Price Is. each.—Glasgow District, Sheet 14 and parts

of District Sheets 11, 12, 15, 16, 17. Inverness District, Sheet Sand parts of

Sheets 9, 1 1, 12. Skye and the Western Islands, parts of Sheets 7, 10.

Four-Mile Map by Counties, flat in Sheets or folded in Cover, with roads and

water printed in colour.—Aberdeen, Banff, and Elgin, Sheet 9 and parts of Sheets

8, 11, 12 ; Price Is.

ORDNANCE SURVEY OF SCOTLAND.—The following publications were issued

from 1st to 30th November 1903 :—Parish Maps (1 : 2500 Scale, Eevised, with

Houses ruled, and with Areas, Price 3s. each). Kincardineshire.—Sheets ill. 12,

16 ; v. 7 ; vi. 16 ; vn. 1, 8, 9, 12 ; vm. 10, 14 ; ix. 8 ; x. 2, 3, 4, 5, 6, 15 ; XI.

1, 5, 9, 13 ; xv. 3, 7, 13 ; xvi. 1, 13 ; xvm. 16 ; xix. 2, 3, 4, 6, 7, 8, 10, 11, 12,

13, 14, 15, 16 ; xx. 1, 2, 3, 4, 6, 7, 8, 9, 10, 11, 12, 13, 14, 16 ; xxi. 1, 5, 9, 13
;

xxiii. 3, 4 ; xxiv. 1, 2, 3, 6, 7, 10 ; xxv. 1, 3, 4.

Note.—There is no coloured edition of these Sheets, and the unrevised impres-

sions are withdrawn from sale.

Six-inch Maps, Revised. Hebrides {Inverness-shire).—Sheet 11 ; Price 2s. 6d.

Islands of Shje, Bum, etc. (Inverness-shire).—Sheets 22, 33, 45, 47, 57 ; Price

2s. 6d. each.

Quarter Sheets, with Contours ; Price Is. each.

—

Forfarshire.—41 SW.

ORDNANCE SURVEY OF SCOTLAND.—The following publications were issued

from 1st t» 31st December 1903 :—Parish Maps (1 : 2500 Scale, Revised, with

Houses ruled, and with Areas. Price 3s. each). Island of Skye, etc. (Inverness-

shire).—-Sheets xli. 8. Kincardineshire.—Sheets in. 15; iv. 11, 12, 15; v. 6, 15,

16 ; VI. », 11, 14, 15 ; VII. 2, 3, 5, 13 ; vm. 2, 3, 6, 7, 15 ; xi. 10 ; xx. 5, 15 :

xxiii. 6, 7 ; xxiv. 4, 5, 8, 11, 15 ; xxv. 2, 8, 10, 12, 13, 14, 15 ; xxvn. 3, 4, 8, 10,

15, 16.

Note.—There is no coloured edition of these Sheets, and the unrevised impres-

sions are withdrawn from sale.

Six-inch Maps, Revised. Hebrides (Inverness-shire).—Sheets 34, 44, 62 ; Price

2s. 6d. each. Sheet 65 ; Price 2s. Islands of Skye, Bum, etc. (Inverness-shire).—

Sheets 27, 28 ; Price 2s. 6d. each. Sheets 10, 71 ; Price 2s. each.

Quarter Sheets, with Contours ; Price Is. each. Aberdeenshire.—83 SE.

Forfarshire.—40 NW., 46 NW., 46 NE., 46 SW. Kincardineshire,—4 SE.,

14 NE.
Full Sheets—Engraved. Inverness-shire,—Sheets 8, 40, 41, 42, 55, 69, 101,

113, 153 ; Price 2s. 6d. each. Sheets (7* and 7a), -(37 and 36), 49 ; Price 2s. each.

Four-Mile Map, by Counties, Hat in Sheets or folded iu Cover, with roads and

water printed in colour. Selkirk, Roxburgh, Berwick, Peebles, and Haddington,

parts of Sheets 15, 17 ; Price Is.

Four-Mile District Map, Hat in Sheets or folded in Cover, with roads and

water printed in colour. Argyll and the Isles (North), parts of Sheets 10, 11, 13,

14 ; Price Is.

GEOLOGICAL SURVEY, SCOTLAND.- Maps, One-inch. Sheet 13 (Revised;
;

Price 4s.
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ASIA.

CHINA, JAPAN. AND KOREA. Bartholomew's Special Map of . Scale

1
:6.0no,iM)(>. With inset Maps and Plans. Pria Is. Mounted op. cloth, 2s.

John Bartholomew and Co., Edinburgh.

IKE SIBERIAN RAILWAY. Stanford's Map of . The great land route to

China and Korea. Scale 110 miles to an inch.

Edward Stanford, London.

MALAY PENINSULA. Map of Central Section of . Specially prepared at the

' Edinburgh Geographical Institute from latest Surveys, and from data by

Nelson Annandale and H. C. Robinson to illustrate Fasciculi Malay* ns* -.

Scale 24 miles to an inch. Tin I '/< in rsity Pn ss of Lir, rpool.

AMERICA.

CANADA. New Survey Maps by James White, F.R.G.S. Published by the

Department of the Interior. Scale 1-: 792,000 or 12i miles to an inch.

3 Sheets, Alberta, Assiniboia, Saskatchewan.

Ottawa, Department of the Interior.

CANADA. Map showing the Railways, 1903. Scale 44 miles to an inch. Issued

under direction of J. B. Spence, < I.E., < hief Draughtsman.

Ottawa, Department of Hailways and Canals.

ROCKY MOUNTAINS. Topographical Maps by James "White. FR.G.S., on scale

of 2 miles to an inch. Banff Sheet and Lake Louise Sheet.

Ottawa, Department of the Interior.

ARCTIC AMERICA. Series of Maps, by Ritmester GuVK-IsACHSON, illustrating the

Discoveries of the From Expedition under Captain Sverdrup.

AFRICA.

AFRICA. War Office Map on Scale of 1 : 1,000,000, or about 16 miles to an inch.

1903. District Sheets—79 South Abyssinia, 87 Boran. Pria 2s.

Intelligence Division, War Office, London.

AFRICA. Political Map. by J. G. Bartholomew. Scale 1 : 12,000,000. Accord-

ing to most recent treaties. ID04. Mount,:,] ,,,, cloth, 2s. net.

John Bartholomew and Co., Edinburgh.

SUDAN. War Office Map of Africa. Scale 1 : 250,000, or about 4 miles to an

inch. 1903. District Sheets—Gallabat, Fazogli, Nogara, Beni Shangul,

Renk, Gedaref, Setit, Doka, Kaka, Khor Laageb, Middle Dinder, Walega,

Middle Sobat, Keili. Reproduced from Maps supplied by the Director of

Sudan Surveys. Price Is. Sd. each.

Intelligence Division, War Office, London.

S0MALILAND. Map of the Nogftl Valley and a part of the Haud. Scale 7 A miles

to an inch. Intelligence Division, War Office, London.

STEW ATLASES.

THE SURVEY ATLAS OF ENGLAND AND WALES. *A Series of Eighty-four Maps
and Plans, with descriptive text. Designed and prepared under the direction
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of J. G. Bartholomew, F.R.S.E. Published in 21 monthly parts. L903-4.

Part xi. containing General Railway Map in two sections, and section maps

of Ely and Wisbech, Norwich and Yarmouth. Part xn. containing four

section maps of Ipswich and Harwich, Cambridge, Canterbury, Folkestone

and Dungeness. Price 2s. 6d. each part.

John Barthohmeiv and Co., Edinbxirgh.

ATLAS UNIVERSEL DE GEOGRAPHIE. Commence par M. Vivien de Saint-Martin

et continue par Fr. Schrader. Nr. 49, Asie, feuille iv. ; Japon, ( We, Mand-

jourie. Nr. 64, Afrique Francaise, feuille i. ; Afrique occidentale Francaise.

Price 2 frames each map. lAbrai/ru Hachette ei de., Paris.

STIELER :

S HAND ATLAS. Neue neunte Lieferungs Ausgabe von . Liefe-

rungen, 21 and 22 : Nr. 26, Frankreich, Uebersicht. Nr. 31, Spanien und

Portugal, Uebersicht. Nr. 44 und 45, Russland, Bl. 1 und 2. Lieferungen, 23

to 24 : Nr. 29 und 30, Frankreich, Bl. 3 und 4. Nr. 46 und 47, Russland,

Bl. 3 und 4. Price 60 pfennig each part. Judas Perthes, Gotha.

GROSSER DEUTSCHER KOLONIAL ATLAS. Bearbeitet von Paul Sprigade und

Max Moisel. Herausgegeben von der Kolonial Abteilung des auswiirtigen

Amts. Lieferung 3 : Nr. 21, Daressalam. Nr. 24, Lindi. Nr. 2!J, Karo-

linen. 1903. Price 3 .V. Dietrich Peine r Ernst Vohsen . Berlin.

ADVANCED ATLAS FOR SOUTH AFRICAN SCHOOLS. A new Series of 130 Physical,

Political, and Commercial Maps, with Lessons in Map Reading, and Statistics,

by J. G. Bartholomew, F.R.G.S. Price 4s. T. Nelson and Sons, London.

As set forth in the Preface, this Atlas has been prepared at the special desire

of Dr. Muir, the Superintendent-General of Education for Cape Colony. It deals

with the Physical, Political, and Commercial Geography of the World in general,

and of South Africa in particular. For South Africa there are no less than 60

special Maps and Plans fully illustrating its Physical, Topographical, Economic,

and Historical Geography in much greater detail than has hitherto been attempted

in any Atlas.

THE HANDY TOURING ATLAS OF THE BRITISH ISLES, specially prepared for

t vclists, Motorists, and Travellers, by J. G. Bartholomew. F.R.G.S. Reduced

by permission from the Ordnance Survey. Price Is.

George Newnes, Limited, London.

This little Atlas contains in 120 section maps a reduction of the complete

Ordnance Survey of the British Isles on the scale of 10 miles to an inch. The

maps are effectively coloured to show height of land, and the principal reads are

clearly shown by red lines.

L'ANNEE CARTOGRAPHIQUE. Supplement annuel a toutes les publications de Geo-

graphie et de Cartographic Dresst- et rtklige sous la direction de F. Schrader.

Treizieme supplement, 1903. Contenant les modifications geographiqius et

politiques des annt-es 1900-1902. Price 3 francs.

IAbrairie Hachette et Gie., Paris.

This useful annual summarises the cartographic results of the various geo-

graphical expeditions of 1901 and 1902. The English Antarctic Expedition,

Sverdrup
T

s, Sven Hedims, Marchand's, etc., also the work of recent surveys in

Indo-C'nina. French < 'on>_'0, and Alaski.



OF THE FORTH VALLEY.
je. B.Sc. F.R.S.E.

• and what may still

nd from the sea.

Reclaimed.

***
fr

O p

BON H ARD
Lf_

Inch » / Mi/e



THE INDUSTRIAL DEVELOPMENT OF THE FORTH VALLEY.
By HM Cadell. of Grange. B5c,F.RSE,

Map showing what has been and what may stilt

be done in reclaiming land from the sea.

Suggo
be Reclah

Unreclaime
Mud Flats.



PER

'" A
...,/„„ ,7V\

i 1 I s->~
I S U 'n. „!,].,»- %i -



MAP OF THE UPPER ESTUARY OF THE FORTH ILLUSTRATING Mr CADELL'S PAPER
ON THE INDUSTRIAL DEVELOPMENT OF THE FORTH VALLEY





SCOTTISH NATIONAL ANTARCTIC
!

MAP SHOWING THE TRACK OF THE "SCOTIA," 1903



THE SCOTTISH

GEOGRAPHICAL
MAGAZINE.

FIRST ANTARCTIC VOYAGE OF THE "SCOTIA." 1

REPORTS BY THE LEADER AND STAFF OF THE SCOTTISH
NATIONAL ANTARCTIC EXPEDITION.

II.—Meteorology.

By Robert C. Mossman, F.R.s.E.

The hourly eye observations of the principal meteorological elements
which were commenced on the outward passage of the Scotia when south

of lat. .°>0 S. have been maintained without interruption during the

southern cruise and wintering of the ship. The instruments and their

exposure on board remain exactly as described in my former notice. '-

Two barometers of the Kew marine type have been in use, while a

continuous record of pressure fluctuations has been obtained from two
barographs, made by the well-known Paris firm of Richard Freres.

Interesting pressure curves during squally weather have further been
derived from a statoscope by the same makers. This is an extremely
delicate aneroidograph with a very open time scale, which enables every

small variation in atmospheric pressure to be graphically recorded on a

chart coiled round a rapidly moving cylinder actuated by clockwork.

Two thermometer screens of the usual marine pattern, each containing a

wet and dry bulb thermometer, are placed aft on beams projecting about
two feet from the port and starboard sides of the ship. Except on a few
rare occasions one side of the ship was always definitely a weather side,

and the other definitely a lee side. When the air was calm, which
seldom happened, check observations were taken with a sling thermometer
on the cat-head of the ship. The observations employed in the

calculation of the daily means were those of the instruments on the

weather side, but both sets of thermometers were read at each hour.

1 Continued from p.66. S this Magazine, vol. xix. p. 180.
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The height of the thermometers above the sea or ice was about 17 feet,

the elevation of course varying slightly with the draught of the ship.

The wind direction and force were also recorded hourly. As regards

the former, the directions have been referred to the true meridian. For

wind force a modified form of the Beaufort scale (that in use at the

Ben Nevis Observatory) was employed. A Robinson hemispherical cup

anemometer was placed about six feet above the level of the poop

during the wintering of the ship, in a position where it was freely

exposed to the prevailing winds. Except from the S\V. the air circula-

tion was remarkably true, but in that direction high ground exerted a

disturbing influence, making the winds squally and uncertain. As

regards cloud, the amount, species, and direction were recorded at each

hour. A snow gauge was also in use, but owing to the frequency of

heavy drift its readings were untrustworthy as a measure of the true

precipitation, and I cannot bring forward the results with any degree of

confidence. While at sea practically all the observations were taken by

Mr. Bruce and myself, but during the winter I was relieved of the

observations as far as possible, in order to be able to devote more time

to magnetic work. Captain Robertson and the members of the scientific

staff during this time rendered valuable assistance, and I desire to

acknowledge my indebtedness to these gentlemen and to Mr. Bruce for

their services. As regards the observations, they were reduced day by

day so that any anomaly that might present itself could be inquired

into at once, and rectified if necessary. A further check was obtained

by the establishment on shore of an auxiliary meteorological station soon

after the Scotia went into winter quarters. Here were placed in four

screens two thermographs, a hygrograph, and the usual thermometers,

including a maximum and minimum ; also a solar radiation thermometer,

and the sunshine recorder. At this station observations were taken once

a day until October 31, and hourly thereafter.

Table I. shows some of the more important data collected during our

southern cruise, as well as Ross's observations made in approximately

the same region at the same period, the year being 1843. These values

I have computed from the daily meteorological abstracts for February

and March 1843 given in his work. 1

As regards the weather experienced by us : Three days after leaving

Port Stanley a heavy gale from the south-west prevailed, pressure falling

to the low level of 28'158 inches'2 on January 29 at 6 a.m., while a

wind of force 8 to 10 blew for several hours. Shortly before 1 A.M. on

February 2, when in latitude 60° S., the edge of the pack was reached.

After this date the observations were practically all taken in or close to

the pack, and thus refer either to a sea covered with, or in close proximity

to, a large body of ice, as distinguished from a free water surface. For

convenience in handling the large mass of data, the time embraced in

our southern cruise has been divided into four periods (see Table I.).

1 .-1 Voyage of Discovery and Research in the Southern and Antarctic Regions during the

)" irs 1839-1843. By Captain Sir James Clark Ross, R.N.. P.R.S., pp. 360, 361, and 376,

377.

- All barometric readings have been reduced to 32° and seadevel but not to Standard

Gravity.
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Although our longitude varied considerably during each of these periods,

our latitude (which is more important) changed but little from day to

day, except from 17th to 2Uth February, when our southern progression

was at its most rapid rate. During the tirst half of February our mean
position was lat. 60° 05' S., long. 37° 43' W. For these fourteen days

the mean temperature was 30"3
°, with an extreme range of only 6 "2", viz.

from 32'0 to 25 '8 . The mean pressure was 29 186 inches, and northerly

(N\V. to XE. ) and south-westerly (S. to WSW.) breezes largely pre-

dominated. Only for one hour (on the 1 1 th) did the wind attain gale force.

During the second half of February, when in a mean latitude of 07° 55' S.,

long. 21
J 44' W.j unusually cold weather for the time of year was

experienced, the mean temperature falling to 25*4° with a range of 18"6°

from 32 ,0° to 13"4°. Ross in 1843, in a mean position about a degree

and a half further south, and 1 1\ degrees further east than we were,

recorded a mean temperature of 290 for the first ten days of March,

being thus 3*6° higher than observed by us a fortnight earlier. The
above mean of 25 -

4 is very nearly as low as that experienced by Ross

in February between 75 and 78 S., when a mean of 24'1 was registered.

From this comparison the unusual severity of the weather experienced

by us will be apparent, causing the formation of much young ice which,

rapidly cementing the pack together, led to the close besetment of the

Scotia when in lat. 70 S. During the period under review mean
pressure declined to 28'966 inches, and the most frequent wind was
south-west closely followed by north and south-east. Winds from WSW.
to NNW. were of rare occurrence. When near the Antarctic Circle on

the 18th an easterly gale blew for nine hours. During the first ten days

of March, when in practically the same mean latitude as during the

second half of February, the mean temperature was 27 -0° and the

extremes 295° and 20"8°. Mean pressure increased to 291 68 inches,

and the prevalent winds were from north, north-east, east, and south-

east. This portion of the cruise was notable for the persistently over-

cast sky that prevailed, the mean amount of cloud being the highest

possible, viz. 10-0. A hard easterly gale blew all day on the 8th.

During the period covered by the ten days ending with March 20,

signs of approaching winter showed themselves, the mean temperature

falling to 24-4°. On the 13th, when in lat, 64° 48' S., long. 44° 26' W.,
the low average for the day of 97 was recorded, with a minimum of 6"9°.

Young ice again formed in considerable quantities. Mean pressure was
also low, declining to 29"000 inches, and the prevalent wind was NE., a

secondary maximum being shown from the south. During the last

eleven days of the month we were anchored or in the immediate vicinity

of the South Orkneys, mean temperature was down to 23*8°, pressure

was at the low level of 28820 inches, and westerly and southerly winds
prevailed.

Throughout the whole of February and March the weather was very

dull, there being only twenty-three cloudless hours in February and but

eight in March. Although snow was frequent it usually fell in minute
quantities, the total precipitation being only 09 8 inch. Silver thaw
was noted on February 7, 12, and 13, and March 6, 8, and 9, on each of

which dates the rigging was covered with a transparent sheet of hard ice.
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Looking at the broad results, there can be no doubt that the conditions

of ice and weather experienced by us in Weddell Sea were of an abnormal

character. At Port Stanley the previous winter (1002) had been

exceptionally severe, with much snow and a large excess of south and

south-east winds instead of the usual westerly wind system. Doubtless

the ice conditions in the south vary from year to year as in the north,

as shown by the data published annually for the Arctic Ocean by the

Danish Hygrographic Office. Although the primary causes that concur

in the production of these variations in ice distribution are at present

undetermined, yet it has been found that they are intimately related to

anomalies in the distribution of barometric pressure embracing a wide

area. When such abnormal pressure conditions prevail, it has been

observed that the whole wind system of the region is altered, thus

affecting the direction of the ocean currents and circulation and therefore

the drift of the ice. Doubtless some such unusual state of affairs pre-

vailed in the summer of 1823 when Weddell made his notable voyage

under exceptionally favourable circumstances, attaining the latitude of

74° 15' S. without encountering any pack, and this in a region where

subsequent explorers—I need only mention Powell, Ross, and d'Urville,

—found their progress barred by impenetrable masses of ice, located

many degrees to the north.

Meteorology of Laurie Island, South Orkneys.

Table II. gives, in addition to results obtained from our summer
cruise, a condensed abstract of the observations made during the winter-

ing of the Scotia in Scotia Bay, situated on the south side of Laurie

Island. It may be here mentioned that it is not intended to discuss at

any length or with any degree of elaboration, the climatic features of the

region under review, but merely to summarise some of the more prominent

data.

Pressure.—During the seven months under review, April to October,

barometric pressure was highest, 2
9

3 3 7 inches, in October, and lowest,

29J60 inches, in July, showing a range of 0177 inch in the monthly

means. The range was moderate, and varied from P669 inch in October

to P342 inch in June. As regards individual readings of the barometer

the maximum was 30J 1 3 on October 3 at 9 P.M., and the absolute

minimum 28"231 inches on July 3 at noon, showing an extreme range

of only 1*882 inch in the seven months.

Temperature.—The mean monthly temperature fell from 20 , 6° in

April to the minimum of 9 "5° in June. July and August had a relatively

high temperature, but September was very cold with a secondary mini-

mum of 13 -4°. A marked rise took place in October, the average

temperature of which was 27 -0°, showing a rise of 13 - 6° as compared

with the mean of the month preceding. The highest temperature

recorded was 46 , 8
L
', on May 31 at 1.15 P.M., and the lowest - 26 -0° on

June 19 at 6 a.m.—showing an extreme range of 72 - 8°. Temperature

fell below zero for the first time on April 28, and as late as October 3

a reading of — 9"1° was recorded. The two most marked cold spells

were from June 18 to 21 and from September 1 to 4, the following being

particulars for the eight days referred to :

—
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.June 18,

.. L9,

.. 20,

.. 21,

Sept. 1,
>

)> "j

)> 3,

» 4,

Maximum. Minimum. Mean.

- 1 :>,

9-9

7-8

60
I'M

L69
8-0

+ 5-5

Mean
Cloud. Pressure.

Prevailing
Wind :

Hourly
Velocity.
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The air, which is of the nature of a descending current, was thus warmed
dynamically by compression. Apart from these exceptional circum-

stances, the temperature rarely rose more than one or two degrees above

freezing-point. Silver thaw or rain falling with a temperature below

freezing-point and congealing as it fell was also frequently observed, and

occasioned much inconvenience through the icy deposit encrusting the

thermometer screens, which were covered with a transparent sheet of

hard ice. As was found to be the case when similar phenomena occurred

at the Ben Xevis Observatory, silver thaw was invariably the precursor

of bad weather. Fog crystals were occasionally formed, but their

maximum length did not exceed four inches. Optical phenomena were

on the whole scarce. Several mirage effects were seen, such as icebergs

in the air in an inverted position, while hummocks a few feet high shot

up in tall spiral columns, the whole phantasmagoria presenting at times

an imposing spectacle. Solar and lunar halos accompanied by mock suns

and moons over horizontal and vertical circles were also occasionally

observed, and on one occasion a well-marked mock moon was seen

between the ship and a glacier less than half a mile off, showing that the

whole lower air was full of ice crystals. Although in a region where
displays are infrequent, it is remarkable that no auroras were observed.

Distant lightning was seen on September 23 at 8.15 P.M., and again

on September 25 at 9.40 P.M., heavy snow falling at the time.

As regards winds, they were most frequent from the north-west,

which is also the prevailing wind in the Cape Horn Region, secondary

maxima being shown from south-west, south, and south-east. Easterly

winds, on the other hand, were very rare during the period under review,

but in summer they will probably be more frequent. As far back as

1872 Neumayer put the limit of the " brave west winds " at about 62° S.,

and the results from the South Orkneys, situated fully a degree

further north, substantiate this suggestion. The mean amount of cloud

was at a maximum 8'4 (overcast sky or fog=10"0) in October, and at a

minimum 6*7 in June, in which month the number of cloudless hours

was at a maximum. Sunshine was very deficient, the burning action of

the recorder being much interfered with even on fine days in winter by
a veil of ice crystals floating in the lower air. Gales were comparatively

uncommon, but moderate to strong breezes were frequent, and as these

blew tons of snow-drift off the surrounding hills the physiological effects

of the cold were much increased. Owing to the drift it was impossible

to obtain an accurate measure of the precipitation.

On leaving here hourly observations will be continued on the Scotia,

and as the South Orkneys and Cape Pembroke in the Falkland Islands

furnish base stations situated ] 0° apart, the data obtained will doubtless

form an unique contribution to the meteorology of the Cape Horn Region.

This will be more especially the case if observations can be obtained from

ships that may happen to be in the vicinity of the Horn at the time. By
co-ordinating the combined results with the data collected by the meteoro-

logical departments of the Argentine and Chili, it is hoped that it will be

possible to produce several daily synoptic charts for Cape Horn and the

areas adjacent up to lat. Gl° S. From these charts several interesting

conclusions regarding the rate of progress and the direction of cyclonic

areas will doubtless be obtained.
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III. Zoology.

By \Y. S. BRUCE and D. W. Wilton.

The zoological collections of the Scotia are considerable, and can-

not fail to add very materially to our knowledge of the fauna of tht-

South Polar Regions. Besides the species which have been captured and

preserved, notes have been made of every animal seen, and in every

possible case Mr. W. A. Cuthbertson, Artist to the Expedition, has

recorded perishable colours and forms. The methods used for the

capture of animals were exactly those described in the previous report,

namely, by means of gun, knife, hook, trawl, dredge, trap, and tow-net.

Most of these methods have been used during the winter months, and

especially large collections of animals have been secured by the use of

traps and dredges.

During the summer cruise in February and March 1903 the double-

headed trawl (three of which were presented, along with a great many
other instruments, by H.S.H. Albert, Prince of Monaco, and one of

which was similarly presented by Captain Andrew Coats, D.S.O.) was

lowered seven times in great depths, six of these being in depths of

about 2500 fathoms, between latitudes 60° and 70° S., four being south

of the Antarctic Circle. They were as follows :

—

Xo. of Station.
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of the South Folar Regions, fully 70 species having been obtained from

higher southern latitudes, and in greater depths thau those obtained* by

any previous expedition. It is likely that most of these animals will

prove to be entirely new to science. We append a list of the kinds of
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animals obtained, which will give to zoologists a general idea of the

value of the material secured from these great depths :

—

Pisces, .

Urochorda,

Mollusca,

|
Gasteropoda,

.' Scaphopoda,

I Lamellibranchiata,

^Cephalopoda,

Crustacea,

Pycnogonidae,

Echinoderma,

Malacostraca,

Entomostraca,

Holothuroidea,

Echinoidea,

Asteroidea,

Ophiuroidea,

Crinoidea,

'Bryozoa,

1 species.

2

;;

1

6

1

I Amphipoda several species,

including a Caprella.

[Schizopoda, . 1-4 species.

/ Ostracoda, several species.

- Copepoda, several „

[Cirripedia, . 1 „

7-8

4-5

7

4-5

4

2-3

Vermes,
Annelida, several Chaetopoda, including Ser-

pula and Sagitta.

Nemertea, . . .2 species.

Ccelenteia, 4-5 Medusoids, and 2-3 Aleyonaria.

Porifera, . . . . .2-3 species.

Protozoa, nos. Foraminifera.

Our winter's work may be said to have begun on March 26, the

day after we anchored in Scotia Bay, and to have ended on November
23, the day before our departure from winter quarters, a period of

eight months. During this period we dredged 110 times in shallow

water, mostly 9 to 10 fathoms, and had traps down for 242 days in depths

of 4 to 84 fathoms, and hauled up these traps and re-baited them
1G0 times. Besides this, theGiesbrecht net was in use for 14 days before

the break-up of the ice. Lines were set on several occasions, and

skeletons of seals and birds lowered away to be cleaned by amphipods,

cushion stars, worms, etc., secured us a multitude of specimens. Tow-nets

were tried on several occasions.

By this means we caught upwards of 2000 fish during the winter,

besides a very large quantity of tunicates and invertebrate animals,

almost every order being well represented. The fishes were mostly of

one species of Notothenia, but four or five other forms were also captured.

There were fourteen catches of fish in July and August which gave an

aggregate of 557 Notothenia, weighing 618 lbs. The individual weight

of all these was taken, the heaviest being 4 lbs. 6 oz., and the lightest

4 oz. Each was measured, the longest being 19 1 inches, the shortest
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7 7 inches. The first dorsal fin rays of all have been counted, as well as

those of the pectoral and pelvic fins in many. So large and varied are

the invertebrate collections that it is vain to attempt a list at the

present time. Molluscs, Crustacea and Echinoderma were perhaps most

plentifully represented, but worms, ccelenterates and sponges do not fall

very far behind. The vast number of one species of cushion stars was
striking, every skeleton and trap being crowded with specimens, especially

in water of i) or 10 fathoms. A bucketful of these animals was not

uncommon. Amphipods too were very plentiful, and swarmed in and
cleaned the skeletons of birds and seals. A large species of isopod was
a striking feature of the catches.

One trawling was taken on our passage from the South Orkneys to

the Falklands, and that was on the Burdwood Bank in 5-1° 25' 8. and
57° 32' W., when we tried the large otter trawl in 56 fathoms on a

hard bottom. The catch was splendid, over sixty species being secured,

including a large number of large sponges, three dozen fishes, and a large

number of large brachiopods of one species. The list of species is

approximately as follows :

—

Pisces, .

Urochorda.

Mollusca,

i Amphineura,
- Gasteropoda,

[Lamellibranchiata,

Pycnogonidae, ....
Malacostraca, Decapoda > r> u ' / i \^ ( Brachyura (crabs),

Entomostraca—Cirripedia,

Holothuroidea, .

Echinoidea,

Asteroidea,

Ophiuroidea 4, including a fine Asterophyton.

^Crinoidea, . . .3 species.

fPolychseta, . . 5 or 6 ,,

-. Brachiopoda, . 1 „

[Bryozoa, . 10 „

rPennatulids, . . . 1 ,,

, Alcyonaria, . . . 3 „

'-Actinaria, . . . 2 „

Echinoderma,

Vermes,

Ccelentera.
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but in our opinion having more the characters of Balcenoptera than those

of a Grampus or Orca. It is doubtful whether some of the whales seen

were not Megaptera. No right whale (Bahrna) was seen, nor was any

sperm whale (Physeter) met with, both being previously recorded by

Sir James Eoss. On the 7th of February we passed a dead whale with

innumerable birds around it.

2. Seals.—All the four known species of true seals were seen and

captured, the first seal taken being the crab-eating seal (Lobodon

carcinophagus) on the 2nd of February in 60° 28' S., 43° 40' W. A Eoss's

seal (Ommatophoca rossii) was shot and secured on February G in

Black-tliviiiitt'il Penguin and yount

60° 06' S., 43° 00' W., and was the only one seen. A photograph of

this rare seal was obtained. The sea leopard (Ogmorhinas leptonyx) was
first seen and shot on 9th of February, and subsequently others. All

these seals were seen on the pack away from the land, though both
Lobodon and Ogmorhinus were subsequently met with in the bays of

the South Orkneys close to the land. Weddell's seal (Leptonychotes

weddellii) was only seen in the vicinity of the South Orkneys, and was
always with us winter and summer. It is doubtful if Ave met with the

sea elephant (Macrorhinus leoninns), but on one occasion in February,

near Saddle Island, we saw a seal in the water that greatly resembled
it. During August many sea leopards appeared in Scotia Bay as well

as Lobodons, the former chasing and catching black-throated penguins
(Pggoscelis adeliw). The Weddell seals are very tame, and turn about
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lazily, clucking almost like a hen ; the very young ones caunot make
this sound. The newly born young appeared on August 31, when we
first saw three of them

;
subsequently there were many. One mother

never had more than one young one. The mothers lose their tameness

when with young, boldly protecting their offspring. We have secured

skins and skeletons of WeddeH's seals in all stages. One young seal has

been embalmed, and several others, almost entire carcases, are preserved

in alcohol. We hope to secure others for embalming during the coming

summer.

The Birds seen or captured are as follows, nearly 200 skins and a

very large number of skeletons having been prepared. This is mainly

through the untiring energy and zeal of Allastair floss, our taxidermist

;

latterly also he was assisted by Gilbert Kerr, piper to the Expedition,

who showed great ability for the work.

Birds.

Aptenodytes forsteri (Emperor penguin).—First seen and secured, 21st

February, 69° 46' S., 20° 58' W. ; two others, one secured ; two others,

probably young, 2nd March, 68
:

40' S., 30
c

18' W. ; 21st November,

Scotia Bay.

Pygoscelis adelice (Black-throated penguin).—First seen 3rd, but not

in numbers until 21st February, 69° 46' S., 20° 58' W. ; then frequently

till Orkneys; occasionally during winter
;
general return, 7th October;

only two immature white-throated forms in spring, many in autumn
;

10th October, arrived Cape Dundas ; first egg, morning 29th October;

709 eggs, 31st,

Pygoscelis antardica (Ringed penguin).—First seen, 3rd February:

Saddle Island, 4th February, saw eggs and many young: not seen out-

side vicinity of South Orkneys; first return, 2nd November; first eggs,

about fifty, 27th November.

Pygoscelis papua (Gentoo penguin).—First seen, 4th February,

Saddle Island; first secured, 23rd March, Lethwaite Strait; first egg,

November; winter occasionally; last big flock going north, 28th

April ; return, Cape Dundas, 25th September.

Oceanites oceanicus (Wilson's Storm petrel).— Apparently breeding.

Seen frequently throughout the whole voyage, and few specimens

secured.

Thalassceca antardica (Antarctic petrel).—First seen, 17th February,

64° 18' S., 23° 09' W. ; last seen, 23rd March, Lethwaite Strait; also

on 2 2nd, off Dibdin's Island.

Thalassceca glacialoides (Silver petrel).—First seen, 9th February,

59° 57' S., 33° 34' W. ; first seen in spring, Bay M. South Orkneys, 4th

November; few specimens secured.

Pagodroma nivea (Snowy petrel) everywhere all seasons; breed in

many parts of Laurie Island.

Ossifraga gigantea everywhere, all seasons; breed in Bays M. and N.

;

four eggs secured, 9th November; eighty on 19th: on dead whale,

7th February, many Ossifraga, Daption, and blue petrel.
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Da[ilion capensis seen everywhere j breed Saddle Island, Bay M. and

N. and Scotia Bay; nests and young, Saddle Island, February 4.

Phxbetria fuliginosa (Sooty albatross).—Seen frequently between
Falklands and nearly to South Orkneys.

Thalassogeron chlororhynehus (Yellow-nosed albatross or Mollymauk).
Ditto. Also another bird, resembling this, with grey head, etc.



128 SCOTTISH GEOGRAPHICAL MAGAZINE.

Diomedea exulans (Wandering albatross).—Frequently between

Falklands and nearly to South Orkneys.

Megalestris antardica (Antarctic skua).—At Falklands and at

Orkneys, but not at sea ; nests in Scotia Bay ; obtained two young and

nest on Saddle Island, 4th February and 15th November.

Lams dominicanus (Dominican gull).— South Orkneys and Falklands

breeding Point B. (ESE. pt.) and round Scotia Bay; eggs, 15th Novem-
ber, and subsequently. On the 19th of April W. S. Bruce saw a gull

exactly like Lams dominicanus, except that it was entirely white. This

bird was again seen by W. S. Bruce, D. W. Wilton, and J. H. Harvie

Pirie on 21st September. It is either a new species or an albino.

Larus scoresbii was only seen at the Falkland Islands, Surgeon

Bowen and other officers of H.M.S. Beagle having seen it in Port

Stanley.

Sterna hirundinacea (White-rumped tern).—First seen, 2nd February
;

seen fairly frequently; shot in 69° 22' S., 26° 36' W. ; eggs, 14th

November, and subsequently.

Halobama cozrulea (Blue petrels).—Described Brit. Mus. Cat. as 40° to

G0°S., but seen frequently by the Scotia naturalists to as far south as

69° 39' S„ 22° 58' W. (I found this bird in 62° 48' S. at Grahamsland

in 1892-93.—W. S. B.).

Chionis alba (Wattled sheathbill).— First seen adult and young in

nests, Saddle Island, on 4th February 1903 ; frequently at all times and

everywhere.

Phalacrocorax atriceps (Blue-eyed shag).—This very interesting bird

was first seen on the rocks off Saddle Island on 4th February, and sub-

sequently on many other rocks round coast of the South Orkneys

;

occasionally also all the winter; generally in flocks crossing to water;

first esrgs obtained, 8th November, islands off Point M. N. on north coast

of Laurie Island ; second eggs, 9th November. It mostly lays two eggs,

but frequently three.

Another shag, brown where metallic black feathers occur on the

above, was seen three times. This may be one in immature plumage as

it was always among the others in their rookery. This is the first time

it has been known what shag it was that belonged to Antarctic lands.

Fishes.

About fourteen species of fishes have been secur

2550 fathoms, 63° 51' S., .

2500 „ 67° 33' S., .

1775 „ 62° 10' S., .

Less than 100 fathoms, 61° 1' S., .

54° 25' S., .

ed as follows

1

1

2

6

4

14

In addition there are several representatives in the Falkland Islands

not included in this report.

Ascidians—probably a dozen or twenty species were obtained.
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The invertebrates have already been sufficiently discussed in the

general account of trawling, trapping, and netting, but it may be

mentioned that from three to four insects and acarinae have been

obtained.

In this, as in all other reports, the names and numbers of genera and

species must be regarded as merely provisional. But we believe the

number of these is rather under than over estimated. The report is

merely meant to give zoologists a general idea of the work being done

by the naturalists of the Scotia.

IV.—Deep Sea Deposits.

By J. H. H. Pirie, B.Sc, M.B., etc.

Two varieties only have been met with

—

(1) Diatom ooze.

2) Blue mud.

Diatom ooze.—Three samples were got, and all were in small amount
off the deep-sea sounding lead. All were north of Gu S. lat., and from

depths of 1698, 2307, and 1325 fathoms.

The diatoms belonged to the genera Navicula, Corethron, Coscino-

discus, Rhizosolenia, Fragillaria, and Hemiaulus.

Blue mud occurred everywhere south of GO S. lat., and from depths

of from 1775 to 2739 fathoms. All specimens were of a greenish grey

colour when wet. pale grey when dry ; the upper layers were loose and
flocculent, the deeper a tough clay but with a considerable number of

gritty particles to be felt when rubbed between the fingers; no odour.

Composition of a typical specimen :

—

Ca., C0
3

.—Nil, or a mere trace.

Mineral Particles above 05 mm. in diam., 10 to 20 per

cent. Fragments chiefly angular, a few rounded. Quartz.

felspars, biotite and hornblende chiefly ; tourmaline., augite,

hypersthene, garnet, magnetite, and more rarely apatite and
zircon also occurred.

SILICEOUS ORGANISMS.— 5 per cent as a maximum, mostly small

undeterminable fragments of radiolaria, sponge spicules and

diatoms.

Considering the abundance of diatoms in the surface waters, their

absence in the deposits is very noticeable.

The remainder of the deposit consists of fine clayey material and
minute mineral particles.

In the dredge numerous pebbles and boulders up to 2 cwt. in

weight were brought up. Some of these were angular, but the majority

were rounded, and a few showed stria?. Granite was the most abundant,

quartz pebbles were numerous, slate, gneiss, crystalline limestone, pumice,

and several other unidentified varieties of rock occurred.

VOL XX. K
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V.—Note on the Geology of the South Orkneys

By J. H. H. Pirie, B.Sc, M.B., etc.

These islands appear to lie formed entirely of ancient sedimentary

rocks, chiefly greywack6s and conglomerates. Laurie Island and Saddle

Island arc composed mainly of hard fine-grained greywacke, in some
parts showing the original bedding planes distinctly, but in many places

looking quite compact, and like a massive quartzite. Gradations into

conglomerate occur and also numerous beds of a black shaly character.

Near Cape Dundas these latter attain their maximum ; there a single

graptolite was found, the sole fossil of the islands.

A typical Antarctic Iceberg

Although contorted aud irregular in many parts, the general strike

of the rocks is NW. and SE., with the beds usually inclined at high

angles. On Coronation Island a single landing was made. The rock

there consisted of a fairly coarse conglomerate, in which angular frag-

ments -were as numerous as rounded water-worn ones.

The greater part of the surface of the islands is hidden under ice-

sheets which leave exposed only such parts as are too steep for the snow

to accumulate on, and small rocky islets and peninsulas. Many of the

hill-tops even are covered by snow and ice, which either falls down on

to the more level ice-sheet below, or, more commonly, merges gradually

into it.

Typical glacier ice forms often on the less inclined parts of the steep
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slopes and gives rise to small ice-sheets, less than 100 yards in length

sometimes, breaking oil' again where the ground becomes steeper.

The larger ice-sheets attain a length of two miles or more in places,

but are generally much shorter. The typical ending is at high- water
mark in an ice-cliff varying in height up to a maximum of about 250
feet. On this terminal face the banded structure of the ice is visible

—

like lines of stratification. These lines are not very sharply defined in

most places, and though they separate layers of different porosity the

ice as a whole contains a large proportion of air bubbles, and is much
lighter in colour than the dense, deep blue ice of the large tabular ice-

bergs. The lines run almost horizontally, but are curved upwards at

both ends of the ice-sheet; in some instances considerable curving and
folding of the lines is to be seen.

Where the ice-sheet ends on land, the Chinese wall slopes down
gradually until a snout termination is formed. These have usually

moraines at the end, which are often very large in proportion to the

length of the ice-sheet, though very probably their size is deceptive.

Although covering considerable area aud height they have the appear-

ance of being thin, i.e. consisting merely of a skin lying on the termina-

tion of the ice.

The moraines are composed almost entirely of angular fragments of

rock, with a little earth and sand ; striated boulders are very rare, and
rounded ones still more so.

( >n the upper surface of the ice-sheet a few pieces of rock are to be

found, but as observed in the ice-cliffs very few are to be seen in the

upper layers. Towards the sole they increase in number, till in the

lower 8 or 10 feet there is a considerable quantity of glacial debris,

consisting mainly of small angular fragments, some in the ice-layers, but
chiefly as a dirt-band between two beds. Almost no surface drainage

has been observed, and only small streams of water from the ends, but
these will probably increase in the height of summer.

The rate of motion of the glaciers must be very slight—so far direct

measurement has shown there is none at all.

VI. —Bacteriology.

By J. H. H. Pirie, B.Sc, M.B., etc.

This work has been carried out along two lines

—

(1) To see if bacteria were present in the alimentary tracts of

Antarctic animals, as it has been maintained by some that they were

absent from those of Arctic animals. The result has been so far that

bacteria have been found in every species of mammal and bird examined,

with the exception of the Snowy Petrel. Three cultures from different

birds all yielded negative results

Fish, too, have yielded no cultures, but probably from using unsuit-

able media.

(2) The presence and nature of bacteria in the sea. The surface

waters everywhere yielded abundant growths of denitrifying bacteria.
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These are very small, but actively motile bacilli which reduce nitrates to

nitrites and ammonia, and must play a very important rule in the

metabolism of the sea, breaking down dead organic material and setting

free the nitrogenous constituents in a form ready for re-assimilation. A
few coccoid forms occurred, but rarely.

Samples of water and mud from the bottom mostly remained sterile

in cultures, and similarly with water samples from intermediate depths.

This may be because bacteria are really absent at these depths, but more

probably because they did not flourish in the cultures either on account

of the media being unsuitable or because of the altered conditions of

pressure, light, temperature, etc.

Three water-samples from considerable depths did indeed contain

bacteria, but they appeared to be of a species very abundant at the

surface, and from the method of collection it was impossible to absolutely

exclude this source of contamination.

VII.—Botanical Report.

By E. N. Rudmose Brown, B.Sc

The only laud visited by the Scotia during her voyage was the South

Orkneys, and, as might be expected, the flora was neither rich nor varied.

The islands support nothing higher than mosses, of which three species

were obtained. The grass reported by Captain Weddell in 1823 was

not found, although a careful search was made on the ground at Cape

Dundas where he described having seen it. Certainly, as far as soil

goes, it is quite possible that a grass might exist there
;
yet it seems

probable that he was mistaken. In addition to the three species of

moss, one hepatic and at least six species of lichen are to be found. In

places the moss covers extensive ai'eas of several acres in extent, and by
successive years' growth has formed a rich soil of 6 to 10 inches in

thickness. The lichens are, of course, the most predominant feature of

the vegetation, and most of the cliffs and rocks free of snow are clothed

in a rich growth of a grey-green fruticose lichen giving in places

almost the appearance of grass. It is possibly this that Weddell noticed.

Another lichen—a bright orange crustaceous one—covers large areas of

rock faces and, when the snow melts and lays it bare, gives a brilliant

colour in the landscape. Several species of seaweed, including one of

Laminaria, were obtained. As yet it lias not been practicable to accu-

rately determine these, but good specimens of all have been preserved.

One or two species of calcareous alga? were found in 10 fathoms, and a

species of Protococcus giving a red colour to snow. Though a careful

examination was made of all fresh-water pools and streams in spring, no

fresh-water diatoms were found.

VIII.—Plankton Report.

By R. N. Rudmose Brown, B.Sc.

From leaving the Falklands in the end of January until the arrival

of the Scotia in winter quarters at the South Orkneys in the end of
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March, tow-nettings were regularly taken except on those days when there

was too much ice about to allow of the net being lowered. In winter

quarters the conditions were unfortunately not such as to admit of this

work being continued, though a few plankton samples were on occasions

obtained. Several hauls were taken from depths up to 500 fathoms with

the Henson vertical net between 60° and 70 S.

The predominating feature of all the tow-nettings was the enormous

number of diatoms present. Crustacea, on the other hand, were com-

paratively rare, except for several species of Euphausia, which were

common among the pack ice.

Of the diatoms Oorethron &riopMlvm and several species of Cha?toceras

were the commonest, and on some occasions so abundant were tin-

diatoms in the sea that in ten minutes the end of the tow-net was filled

with a gelatinous mass of them, among which these two genera were

most frequent. Much discoloured ice was met with, and many pieces

taken on board and melted. Except near glacier faces, where it was

occasionally due to mud, this discoloration was invariably due to

diatoms, as was first demonstrated by Sir Joseph Hooker in his Antarctic

voyages, 1839-41. Most of the newly formed—"pancake'"—ice seems

to contain diatoms, and in winter quarters, whenever the floe formed m
situ was broken through, diatomaceous ice was found in the lower layers.

These species of diatoms were on the whole the same as those found in

the sea in summer, and there seems every reason to suppose that in

winter the free diatoms of the sea are almost all frozen into the floe, for

the occasional plankton samples obtained from the water from holes in

the floe during winter contained practically no diatoms.

It is interesting to note that these species which live in salt water

in summer are to be found in winter in ice that is practically fresh, as

the greater part of the salt is precipitated on the water freezing.

Peridinians were rare, yet occasional examples of these were found

in all parts of the seas visited.

In connection with the rich haul obtained with the trawl on the

Burdwood Bank in 54° 35' S., 57° 32' W., it is interesting to find that

diatoms were far more abundant there than in the surrounding seas.

Note.—The figures illustrating this paper, with the exception of that on

p. 130, are taken from Mr. Bernacchi's To thi South Polar Regions, and we are

indebted to the publishers, Messrs. Hurst and Blackett, for the loan of the blocks.

The figure of a typical iceberg is taken from a paper by Mr. C. E. Borcligrevink,

published in the Geographical Journal, and we are indebted to the Royal

Geographical Society fur the loan of the block.
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THE ECONOMIC DEVELOPMENT OF WEST AFRICA.

By Edmund 1>. Morel, Editor of the //'<.</ African Mail.

As has been noticed in our pages, Mr. Morel read a paper on this subject

before the Southport Meeting of the British Association. In the report of

the Meeting (vol. xix. p. 519), a general abstract of the paper will be

found, but by the courtesy of Mr. Morel we are now enabled to reproduce

in full the portion of the paper which relates to the best methods of im-

proving existing native industries and founding new ones in West Africa.

As regards the general characters of the region, it is to be noted that

a considerable portion of the country is covered with dense forests, which,

roughly speaking, take the form of an inverted axe. Travelling down
the coast in one's mind's eye, from Sierra Leone southwards, we pass

along the handle of the axe, which, after the Cameroons have been left

behind, begins to broaden into the blade, covering almost the entire region

of the Upper Congo. North of the handle, the forest gradually gives

way to open park-like country, to vast plains and grassy uplands, broken

here and there by irregular mountain ridges. Two mighty rivers, in one

case with affluents which, together with the main stream, make perhaps the

finest fluvial system in the world, flow through the forests and the plains,

fertilising the latter with beneficent yearly inundations. In this vast

region, the most varied ethnological elements are distributed :—in the

handle of the forest, Negro ; in the blade, Bantu and Negro ; in the open,

cross races, Negro-Berber and Negro-Semite side by side with the pure

forms of each invading race, now in political predominance, anon in

political subjection. Tribes of warriors, agriculturists, manufacturers,

cattle-rearers and traders, fishermen, hunters, all are represented. We
find states, more or less homogeneous ; nomadic confederations, agri-

cultural communities ; multitudes of independent peoples in all stages

and conditions of mental development, speaking their own languages,

having their own customs, their own unwritten laws, their special and

peculiar characteristics. Into this vast region, capable of yielding

almost every vegetable product of commercial value known to man

—

and, doubtless, many of which the value is unknown or insufficiently

appreciated—the European has come with his superior knowledge of arts

and crafts, investing him with the natural attributes of over-lord,

although he is physically incapable of long sojourn, let alone permanent

settlement, because the climate is not suited to his race ; seeking new
markets for his manufactures, new markets for his industrial activity

;

seeking that raw produce which he requires and which nature has so

lavishly bestowed. Thither he has gone ; there he is solated, in the

midst of the surging waves of a prolific indigenous humanity; of a

boundless, fiercely luxuriant vegetation.

To the natives of these regions trade is second nature. Wherever
trade has become established, wherever trade has penetrated, however

far inland, ay, even to the very centre of the continent; wherever the
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European with his goods has appeared, wishful of bartering those goods
against raw products of commercial value, the inhabitants have embraced
the opportunity with alacrity. The commercial instinct of the Negro is

not of to-day, nor of yesterday. When, several centuries before the birth

of Christ, Carthaginian navigators visited the West Coast of Africa, they

found the natives willing to trade—in gold dust. About fifteen centuries

later the nations of the " higher culture "—to use a favourite expression

of that splendid woman, the late Mary Kingsley—once more set sail for

the then mysterious Western shores of the Dark Continent. They found

the natives willing and eager to trade—in gold dust, in ivory, and in spices.

Then legitimate trade gradually gave way before the first great iniquity

perpetrated by the nations of the "higher culture" upon the African.

The African had welcomed the men with white faces who came from
the unknown, in mighty canoes with wings even as the wings of a bird.

The superior people rewarded hospitality by seizing the African and
transporting him across the seas to teach him in the first place the

doctrine of love, and then the dignity of labour; they added fuel to

sporadic inter-tribal warfare by flooding the Coast tribes with muskets
and ammunition, sending them a-warring against their fellows of the

hinterlands, while long files of manacled prisoners of war found their way
to the Coast, and on to the decks of the slavers. For centuries this

abominable traffic went on, until a handful of men—Englishmen—rose

up and said that this thing must cease. After incredible labour those

great men succeeded in winning over their countrymen, and the world ; for

when England leads resolutely a movement for reform, the world follows.

With the disappearance of the over-sea slave trade—you may see

elsewhere the gradual working out of the Nemesis of that evil—legiti-

mate trade revived all down the Coast, the trade in palm-oil leading the

van. That particular trade had, indeed, begun before the abolition of

the over-sea slave traffic, but at precisely what period I have been unable

to discover. Trade in other articles sprang up, or was renewed. The
native gathered the produce of his soil which the European required :

the European paid for that produce in merchandise and the produce of

Europe. Ivory, spices, gums, red-wood, ebony, palm-kernels—imported

into England for the first time, T believe, in 18G0— fibres, ground nuts,

rubber, mahogany, and so on. Hampered by inefficient means of com-
munication, with the interior unopened, with the reactionary effects of

past wrongs, of administrative errors, of tribal disputes
;
with a bundled

and one things to hinder and retard development: the climate, the

absence of railways and ports, the paucity of roads—the commercial

relationship between the European and the Negro has nevertheless in-

creased by leaps and bounds. This great trade which has grown up out

of European enterprise and industry, out of Negro labour and commercial

aptitude, employs thousands of Europeans and hundreds of thousands of

Negroes. The trade of the British West African Possessions, which form

but a small portion of Tropical Western Africa (albeit one of the most
valuable portions) amounted during the five years ending 1900 to

£43,000,000 sterling, and the voluntary labour of British protected

Negroes sent to the mother country £11,000,000 sterling of raw material.
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In the same period the voluntary labour of French protected Negroes

produced *Ji),000,000 worth of raw material, and the voluntary labour

of German protected Negroes produced £4,500,000 worth of raw material.

Now let us touch for a brief moment upon the question of native land

tenure. It is a difficult and complex one, and I shall only venture to

put two considerations before you. The first consideration is this, that

although our information is still lamentably short of what it should be, so

far as our information does extend, so far as collected data enable us to

form an opinion, we ma)- say without fear of going far wrong that where

there is population in Tropical Africa, there is no such thing as " vacant,"

" uninhabited," or " unappropriated " land. And on that premise, which 1

believe to be generally sound, we may assert that a policy based upon the

appropriation by a European State of all land not built upon or in actual

cultivation in Tropical Africa, on the assumption that such land is

" vacant,"' " uninhabited," and " unappropriated," is a mistaken policy. It

becomes a dishonest as well as a mistaken one when the corollary is put

forward, viz. : a claim by that European State over all products of com-

mercial value found in the so-called "vacant," "uninhabited," or

" unappropriated " land ; for if the land is " vacant, " uninhabited," and
" unappropriated," the products of economic value it contains might rot

on from year's end to years end for all the use they would be to the

European State. Appropriating land in Africa, calling it " vacant," and

then summoning the inhabitants of that so-called "vacant" land to

collect revenues for the benefit of the European State in the shape of raw

produce is an anomaly, and provides its own condemnation.

The second consideration is this : that again, so far as our knowledge

extends, native land tenure in Tropical Africa, wherever it has been

examined, has been found to repose upon just principles, to be thoroughly

well understood, recoguised and adhered to by the people of the land,

and to be worthy of serious study. It has been found in many cases that

attachment to his land is, perhaps, the ruling passion of the Negro.

Tropical Africa is an immensity, and much of it has never yet been

trodden by the white man's foot, let alone studied by the white man's

brain ; and consequently, native laws of land tenure in a very small

portion of it only have been gone into. The results of those studies are

on record, and not only do they forbid the idea that native land tenure

is the imaginative product of certain so-called sentimental negrophiles in

this country, but they prove that it is part and parcel of the social

organisation of the people, a knowledge of which, as every practical

statesman in Europe, and every competent official in Africa knows, is

essential to good government in Africa. I, therefore, submit that this

land question in Tropical Africa is a very great one, and that although

a European State is justified in claiming land which—and we know such

land does exist in some of our Tropical African Protectorates—has by

pestilence, through inter-tribal warfare, emigration or some such cause,

become really and truly uninhabited ; and while it is the duty of the

European over-lord in Tropical Africa to make such laws and regulations

affecting land duly held under native tenure, which shall make it difficult,

if not impossible, for the native owner to dispose of his land to adven-
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turers, or be swindled out of his inheritance ;
and which shall on the

other hand prevent the native, through ignorance and lack of instruction,

from damaging certain products of economic value growing upon his land

in his eagerness to trade with the European merchant ; yet such legisla-

tion should be most carefully considered, its working in practice most

vigilantly watched, while a study of native land tenure should be made

one of the very first objects of every European Administration in Tropical

Africa. Only in that way, it seems to me, can our action in Tropical

Africa be free from injustice, even though it be quite involuntary injustice,

and European requirements be brought into line with native ideas of

communal property, with native rights, customs, and beliefs.

I spoke a little while back of the results achieved by commerce in

Tropical Africa, notwithstanding many drawbacks and hindrances. Those

difficulties are gradually being lessened and removed by the construction

of indispensable public works, by the great scientific discovery of Ronald

Ross in regard to malaria, by improved methods of sanitation and the

adoption of safeguards against disease, both in the coast towns and in

up-country stations, whither the European official, trader and miner is

brought by the necessities of his profession or calling. Coupled with

these improvements, the need of increasing, widening and perfecting

the cultivation and gathering of the raw produce of the country comes

up for serious consideration. It must be borne in mind that up to the

present the great native industries which feed the European machine in

Western Africa have been conducted in very primitive fashion, in a

fashion corresponding on the one hand with the knowledge possessed by

the native, and on the other hand with the agricultural implements

possessed by the native. Now the native's knowledge of the require-

ments of a particular industry is only that which has been imparted to

him by his European instructor ; and the agricultural implements he

uses in the furtherance of any particular industry are merely such as

may have been distributed to him by his European instructor, or such

as his own ingenuity, his own acquaintance with the fashioning of iron,

may have suggested. In the former case instruction has in most cases

been practically nil] in the latter case agricultural implements are almost

totally lacking. Doth are badly needed, and so far as instruction is con-

cerned, there is an immense amount of patient, systematic work to

be done.

It will not, I think, be denied that the future of Tropical Africa is

essentially agricultural and arboricultural, and in view of this undisputed

fact, it strikes one as a matter for surprise that the European Powers do

not, in the main, spend more money upon this indispensable branch of

their administration of Tropical African dependencies, and less upon

other branches not so indispensable. Take for instance our own "West

African possessions, and the two Nigerias in particular. I find that out

of a total expenditure of £189,644, 12s. 7d. in Southern Nigeria for the

year 1900-1, only £2420 13s. 8d. was devoted to forestry and botany
;

while in Northern Nigeria, Sir F. Lugard has recently been compelled to

declare—obviously much to his regret—that he has no funds for an
" economic department." I have just learned with much pleasure that
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lie hopes to start one on a small scale before very long. Now seeing

that in the last resort the commercial prosperity and financial stability

of our West African possessions depends upon their economic develop-

ment, it does seem rather curious that more is not done to further that

development.

Object lessons in the advantages derivable from a systematic and
scientific study of these matters, and, inversely, in the disadvantages

which arise from their neglect, are provided in the history of the cocoa

industry of the Gold Coast, and the rubber industry of Lagos. In 1890
a Botanical Station was established by the Gold Coast Government at

Aburi, and efforts were made to stimulate the interest of the natives in

coffee and cocoa growing. Coffee the natives found did not pay to grow.

Cocoa growing at that time was not absolutely unknown, but as an

industry it did not exist, only 121 pounds weight of cocoa having been

exported from the Colony prior to 1890. In 1892, 240 pounds were

shipped. In ten years the cocoa industry has grown to such proportions

that last year 5,367,405 pounds weight were exported, valued at

£94,944, 2s. Od. That is a little bit of West African history which
proves to demonstration what results may be achieved by economic

instruction. Now take the case of Lagos and its rubber debacle. The
discovery of the ire rubber tree (Kixia Africana) first became generally

known throughout the Protectorate in 1894. The Yoruba shares with

the Haussa, the Mandingo and the Fan the reputation of being one of

the keenest traders in Africa. The rubber trade was practically new to

him. He saw there were large profits to be made in it. What did he

do 1 Flung himself into the business with intense eagerness, tapped and
retapped the rubber-producing tree with sublime ignorance, and worked
with such a will that while in 1894 only 5,867 lbs. weight of rubber,

valued at £324, 6s. 4d., was exported from Lagos, the figures rose next

year to no less than 5,069,576 lbs., valued at £269,893. But what was
the result

1

? In his ignorance the Yoruba had killed the goose in getting

the eggs, the rubber-producing capacity of Lagos has fallen almost to nil,

acres and acres of rubber forest land are almost ruined, and forest

legislation, obnoxious to the people, has had to be passed to save what

little remained from the wreck. Now if, instead of sending a few Fanti

rubber collectors from the Gold Coast wandering about the country, a

properly equipped Economic Department had existed in the Colony, the

history of the Lagos rubber trade would not be the sorry one it is.

What is needed is a thorough ecpuipment for studying the undeveloped

resources of those vast Protectorates, trained forestry inspectors—men
who really know their work—trained botanists, not theoretical but

practical men. Coupled with admirable institutions such as the Botanical

Gardens at Aburi in the Gold Coast, the Botanical Gardens and Model
Farm at Oloke Meji in Lagos, numerous small centres of instruction

should be created, each in charge of a practical expert attached to the

local government and recognised by the natives as such, but remaining

totally outside political affairs. To these small centres the native

producer in the neighbourhood could come with samples of his forest

products, for assistance, guidance, and instruction. It would be the duty
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of the expert appointed to make an exhaustive study of the capacity of

the area allotted to him in the way of vegetable production
; to discover

and report upon products of economic value not yet worked : to improve,

if possible, the methods of production of such articles as are already

handled by the natives; to suggest the advisability of supplying rough

agricultural implements at present lacking, the possession of which would

be a stimulus to production, and the quality of which could be improved

when the natives became better acquainted with their usage. Of course,

all those who affect to look upon the native as a brute beast, only to be

converted into a human being, and taught the dignity of labour, by the

application of the boot, the stick, and the gun, will look upon all this as

nonsense : the dream of the arm-chair theorist. But those who care for

facts, and will take the trouble to ascertain the facts for themselves, will

have no difficulty in finding out that the arguments here advanced are

sound.

As one example of the keenness of the native to take advantage of

improving and increasing the economic development of his land, allow

me to read you a short extract from a letter I received the other day

from Professor Hoffman, the agricultural expert in Lagos of the British

Cotton Growing Association. Professor Hoffman writes from Abeokuta,

which, as you all know, is a great and populous centre of Yoruba agri-

culturists in the Lagos Protectorate :

—

"The people are keen on the subject of advanced agriculture. Just

as soon as the people can be convinced that cotton will be a permanent

industry for West Africa, the English markets will get all the cotton the}

want. I have found the Yorubas, as you told me I would, most

progressive and intelligent farmers, and I look to the future with

confidence."

Another correspondent, writing to me from the same place, says:

—

"The support of the Alake—the Chief of Abeokuta and a person of

considerable importance—has been enlisted. He takes an active part

in encouraging the farmers to take up seed and commence cultivation.

That his is more than a passive interest he has plainly shown, by

attending from early morning till dusk, on a day specially appointed for

the distribution of seed."

From every part of West Africa comes encouraging letters of a

similar description. All this only concerns one indigenous product of

Tropical Africa— cotton, and the stimulus has been given by the cotton-

spinners and operatives of Lancashire, and by certain gentlemen connected

with West Africa who foresee the great benefit which will accrue to West
Africa from the initiation of a great cotton industry for export.

The thing is being tackled earnestly and scientifically, and you see

how the native is responding. Results of an equally encouraging kind

in other indigenous products have been obtained, as I have already

shown with cocoa in the Gold Coast. In Senegal the cultivation of

the ground nut, thanks to the encouragement—extending over a con-

siderable period—shown to the natives by the local authorities and the

great Bordeaux merchants, has grown to enormous proportions,

notwithstanding that even now the Joloff cultivators are unprovided
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with the necessary agricultural implements, the possession of which would
probably double the industry. These are gradually being introduced.

I will say no more about the Senegal Ground Nut industry at present, as

1 shall be referring to that subject again later on. All this shows what
has been done : it shows what could be done if there existed a well-

defined, well mapped-out scheme in each Colony for the development not

of one product only, but of every product of commercial value yielded by
the land. The necessity and importance of such an organisation cannot

be overestimated. Even the great palm oil and palm kernel industries

would well repay scientific examination. From the experiments recently

conducted by that very able German botanist, Dr. Preuss, it seems clear

that the yield of palm oil from a given number of trees can be largely

increased by scientific methods of working, and also that the Elais

Gruineenm is not the only oil-bearing palm in West Africa which can

be exploited with advantageous results. Other questions connected with

the oil palm industry could be investigated with profit : such, for

example, as the relative processes whereby oils known as soft oils and
hard oils are produced ; whether it would not be useful to encourage the

production of greater quantities of the first-named, which is the more
valuable of the two, and which I understand is entirely attributable to a

specific process of preparation. Then there is the subject of the

enormous waste of time and energy in native labour in regard to the

primitive methods of breaking the kernels, and the advisability of

supplying machinery to lessen this wastage. A Glasgow firm of West
African merchants has recently been enterprising enough to invent a

hand-cracking machine for this purpose, and I believe the experiment is

working well. Then again there is the question of the timber trade.

Thousands of immature logs are shipped to Liverpool every year from

the Gold Coast and Ivory Coast, which is bad alike for the forests and

for the trade. Here once more the need of an organisation such as I have

spokeii of is apparent. It is infinitely better to avoid wastage and errors

by a systematic course of instruction, rather than to find oneself compelled

after a certain period (take the case of the rubber industry in Lagos, for

instance) to adopt restrictive legislation, which always causes dissatisfac-

tion and suspicion among the natives. As for the methodical study of

the country for the discovery of new products, and for setting on foot

industries in products known to exist but which are at present unworked,

the field is vast indeed.

We require something in this country corresponding to the Kolonial

Wirtschaftlickes Komiiee of Germany, an Association of merchants, manu-
facturers and others, backed by Government and supported by the great

majority of German Colonials, and by the Chambers of Commerce. It

would be difficult to overestimate the importance and usefulness of this

Association. It sends out botanical and agricultural expeditions to the

German Colonies, and to the Colonies of other Powers in West Africa

and elsewhere, to make reports upon forestry and economic possibilities

generally. The members of the numerous missions it sends out study

existing native industries, suggest means of improving and increasing

them by scientific methods of cultivation, and report upon new products
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discovered. They collect and analyse soils, study ethnological questions

in their effect upon labour and consequently upon production, and so on.

By this means data are being accumulated and circulated which will be

of immense future benefit to German trade with Tropical Africa generally.

The results of this painstaking labour are already apparent, and will make
themselves felt to an increasing extent in the future. We have no similar

organisation in this country ; but there has recently been created the

nucleus of what may become a British organisation for the methodical

study of the economy of Western Africa, resembling in some respects the

German scheme.

I refer to the alliance between the Board of Trade and the Imperial

Institute, and the further extension of the Scientific and Technical

I department, under the able and energetic guidance of Professor Wyndham
Dunstan, F.R.S., to investigate and report upon all samples and specimens

sent home by officials in the British possessions of Tropical Africa, and
other parts of the Imperial dominions. It is hoped that the Scientific

Department may be brought into direct touch with the Chambers of

Commerce, and so provide a medium hitherto lacking between officialdom

and the commercial community. The initiative is a most interesting one,

and should secure the warm support of the Colonial Office. It will be

welcomed by all who are interested in the economic development of

British Tropical Africa. I would venture to suggest that definite steps

be taken, in the form of a series of explanatory lectures, to bring the

subject and its possibilities before all the Chambers of Commerce in the

country. A scheme such as this should be popularised and ought to be

supported by British merchants and manufacturers. A strong and useful

organism might be evolved, co-operating on the one hand with the manu-
facturing and industrial interests at home, and with the economic
branches of the administration in the West African Colonies on the

other ; branches which should be strengthened where existing and
created where lacking. By this means all sections interested in the

development of our Tropical African possessions would be drawn
together in a common aim, and the Imperial Institute might well become
a focus of knowledge, the centre of a really intelligible propaganda, fertile

in good results for national interests.

In conclusion, I would like to refer just to one other point. We hear a

good deal of talk sometimes in favour of a system of plantations managed
by Europeans to develop the agricultural possibilities of Western Africa, as

against the system of native industries at present existing and being

created. The idea is that better results can be obtained by leasing land

from the natives, or even purchasing it outright where possible, and
employing native labour to cultivate it. That system must necessarilv

involve a large amount of European capital with all its attendant risks,

which, in such a country and in the climatic conditions prevailing, arc

very considerable. In the Cameroons the plantation system for cocoa

cultivation has been adopted, and has worked fairly satisfactorily

;

although the results do not compare with those achieved on the Gold
Coast, where the native, with Government encouragement, has built up
the industry himself. Personally, I do not think that the European-
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managed plantation system will give results commensurate with the

system of native industries. In fact, I do not believe it is possible for

an\ but the most restricted application. Some of the Cameroon planters

have not done badly, but the outbreak of an insect plague might easily

ruin the plantations; all the money invested in them would be lost, and

the Colony would probably fall into disfavour. It is argued with some
justice that the native labourers employed in the plantations acquire

knowledge and spread it far and wide. That is an argument which may
be used both ways ; because, if the contention is accurate, the former

labourers will in due course become competitors of the planters them-

selves. On the other hand equal and better results, without the

attendant disadvantages, risks and expenses, have been secured in the

G-old Coast by the simple expedient of establishing a botanical station,

and placing men in charge of it imbued with zeal, common-sense, and tact.

The question was worth raising, because the European-managed planta-

tion system has been recommended by some in regard to cotton.

If the cotton-growing movement in West Africa grows and expands

to large proportions, as I firmly believe will be the case, there may be

room here and there for a Company to lease lands from the natives, and

employ native labour. But that the movement cannot assume the

character we all want it to assume of a regular, permanent expanding

export of cotton under any other system but that based upon a native

industry, I feel convinced. The Cotton Growing Association view the

matter in the same light. I believe all the Governors of our West
African Colonies are of the same opinion. The Lagos experiments will,

I hope, conclusively demonstrate in a very short time the practicability

of promoting cotton growing on a large scale in West Africa as a native

industry. Apart from cotton, the existing great native industries in

West Africa which feed our trade, constitute the strongest argument

which can be advanced in support of the system of native industries.

It may be urged that the majority of the existing native industries are

arboricultural and not agricultural. That is true, but there are notable

exceptions. The cultivation of the ground nut is agricultural, not arbori-

cultural. That, 1 suppose, can be said, in the earlier stages at any rate,

also of the cocoa industry in the Gold Coast, which has already been

dealt with. Wherever the ground nut is cultivated in Western Africa,

it is a native industry. The gallant little Colony of the Gambia,

governed by one of the kindliest of men, is entirely dependent, upon the

cultivation of ground nuts. So is the French Senegal, where the Joloffs,

who used to be looked upon as the most un tractable material, have, with

European encouragement, built up a native industry which produces

ground nuts to the tuue of nearly one million sterling per annum, and

has made of Senegal one of the foremost vegetable-oil producing countries

in the world.

And after all, is it not common-sense that such should be the case 1

Is a man, whether white or black, likely to take as much interest in

cultivating land which has ceased to be his, and for a fixed wage, as if

he is owner of the land, and vendor in his own person of what he makes

that land produce .' Which course is calculated to be more stimulating;
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to embody the greatest amount of vitality and promise I The answer, I

think, is not in doubt. To teach the native to take pride in his own

property; to guarantee liim from molestation in his ownership of that

property ; to assist him in the task of developing it for his advantage

and ours; to make it perfectly clear to him that he is looked upon not

as a fool, still less as a brute, but as a partner in a great undertaking

from which he stands to derive benefit for himself and his descendants:

that, it seems to me, is at once the only right and the only practical ideal

which should govern the economic development of "Western Africa by

the European, if ultimate success and not ultimate failure is to attend it.

ROUND KANGCHENJUNI IA.1

Ma. D. W. Freshfield is already well known to us as one of the most

eloquent and successful of the intrepid corps of mountain climbers ; and

those who have enjoyed his two volumes on " the Caucasus " will hail

with delight his latest work, describing a tour round Kangchenjunga in

North Sikhim. The party who achieved this remarkable feat of moun-

taineering consisted of Mr. Freshfield, the brothers Vittorio and Erminio

Sella, Mr. Garwood, the geologist, Mr. Dover, a subordinate official in

Sikhim, and Maquignaz, an Italian guide; and they set out from

Darjiling on the 5th September 1899. Mr. Freshfield states the purpose

of the expedition in these words: "To get round Kangchenjunga was

not the only object I set before me. I hoped also to be able to obtain,

what the Indian Survey had been too fully employed elsewhere to be

able to give geographers, a fairly accurate delineation of the main glacial

features of the group, and some material for comparing them with those

of the Alps and the Caucasus. I trusted to be able to ascertain the

number and length of the trunk ice-streams, to form an approximate

estimate of the amount of ground covered by snow and ice. and to

recognise any peculiarities that might distinguish the glaciers of Sikhim

from those of more temperate regions." The results of the expedition

are embodied in the volume now before us ; and we can congratulate

Mr. Freshfield most cordially on having accomplished so successfully the

objects he had in view. Regarded simply as a narrative of mountain-

climbing the work is extremely interesting. It is true that the ground

gone over presented no unusual difficulties in the way of actual climbing,

and it had been trodden by others before Mr. Freshfield. Indeed, one of

the pleasantest features of the book is his generous, enthusiastic recogni-

tion and acknowledgment of the splendid work done by those who had

preceded him, more especially by natives of India, Babu Sarat Chandra

Dass, and Rinsing, a surveyor, the latter of whom accompanied him in

the expedition which he now describes. Starting from Darjiling, the party

marched to the Teesta river, and ascended it in a northerly direction to

i Round Kangchenjunga. By Douglas W. Freshfield. London; Edward Arnold, 1H03.

--. Pp. xvi+367.
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where it is joined by the Zemu. There leaving the Teesta, they pro-

ceeded west along the Zemu to the Zemu glacier, where they were caught

in a terrific storm, which caused much damage to Darjiling, where twenty-

seven inches of rain fell in thirty-eight hours. The abnormal fall of

snow compelled a change of route; so the attempt to proceed by the

passes above the Zemu glacier was abandoned, and the party retraced their

steps some ten miles, and then moved north into Lhonak by passes over

16,000 feet above the level of the sea. They then marched west by the

Langpo-Chu river for some miles, and turned south again to the Jonsong

La, a pass of over 20,000 feet above sea-level, over which some time

before Rinsing had made a remarkable journey, the narrative of which

is reprinted by Mr. Freshfield as an appendix. At this stage of the

journey the party were much exercised by the fear that they were on the

wrong pass, so much so that Mr. Freshfield offered to divide the expedi-

tion and allow one party to proceed by another route, a generous offer

indeed, but very wisely declined by the brothers Sella. From the top of

the pass they descended into the Vale of Kaugbaehen, which is within

the forbidden territory of Nepal, and at the village of Khunza they " were

met by quite a company of men, women, and girls, with smiling faces,

and, what was better, baskets of various vegetables, eggs, potatoes, and

milk. A party of woodcutters at work higher up the valley had seen us

in the distance and brought down news that a company of strangers was

descending from the Tibetan passes. Whether the villagers thought it

expedient to conciliate the unknown invaders by hospitable gifts, or

whether they simply recognised that men coming from that quarter were

sure to be hungry and good customers, I am not sure. Anyhow our

relations were soon put on a mercantile footing satisfactory to both sides.

The women and girls were not at all shy. and allowed us to handle and

examine the handsome gold and turquoise ornaments, belts, earrings, and

amulets with Avhich they had adorned themselves. But they declined to

part with any of them, nor could they bring themselves to face the

cameras of our photographers." It was at the village of Khunza that

Sir Joseph Hooker had descended from the Nangpo La, and on reaching

it the success of the expedition was assured, for, as Mr. Freshfield says,

" we only asked to be put on the straight track leading back to British

territory. At any rate we were bound to come out somewhere, and we

had now accomplished my main purpose. We had filled up the blank

between Sir J. Hooker's routes on his map and recovered his track."

Here also the party fell in with a Nepalese customs officer, " a poor

creature to look at." The scene which followed is most amusingly told,

and will appeal to all Anglo-Indians. " The poor creature " was over-

awed and mystified by a little harmless bluff, and sent away happy with

a little whisky, which he, a Brahmin, swallowed without compunction.

Continuing their march southwards, and bearing slightly to the east, the

party proceeded on towards the Kang La pass, more than 16,000 feet

above sea-level, in order to get out of Nepalese territory as soon as

possible. The description of the view from one point of the pass may

be quoted as an example of Mr. Freshfield's ornate and polished style,

his command of powerful and eloquent diction, and his skill in depicting
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to his readers the wonders of a Himalayan landscape. "The outlook

from my 'coign of vantage' was prodigious both in its extent and

splendour, and in the marvellous variety of light and of shadow, of

atmosphere and of colour. Like Tennyson's eagle, T stood

' Close to the sun in lonely lands

Ringed by the azure world.'

If I could not, as in the most famous panorama ever imagined, see all the

kingdoms of the world and the glory of them, yet all its zones and all its

seasons, arctic frost and equatorial glow, winter and autumn, spring and

summer, seemed to have met together within the range of mortal vision.

I was perched at an altitude of about 15,300 feet, on one of the south-

western spurs of the Kangchenjunga Group, the snows of which I, as it

were, touched. On one side rose its majestic walls and towers of rock

and ice; on the other I overlooked all Eastern Nepal, the valleys of the

Tambur and Aran and their tributaries, and the southern borderland of

Tibet. Beneath the deep blue vault of heaven, the giant mountains of

Nepal stretched in a wide curve, extending all along the line of the

northern horizon from a point nearly due west to the base of Jannu.

Some, the more distant, were tinged as with pale gold, others shone in

silvery light. Wherever the nearer range dropped, fresh peaks and

horns shot up over its unknown and untrodden passes. Below the bright

belt of new-fallen snow on which 1 stood the great spurs of the moun-
tains were spread out, range beyond range, clothed in the brown and

amber of autumnal woods and pastures, or the duller hues of pines and
junipers. Lower still lay the tropical forests of the foot-hills, a fair,

broad carpet of perpetual green, broken here and there in the blue depths

of the valleys by the flash of running waters, while far, far away to the

south, a vague sea of pale sunlight and diaphanous rainbow-tinted haze

indicated the position of the Plains of Bengal."

Marching on to Jongri the troubles of the expedition came to an end,

as they were met there by a relief party sent out to their help from

Darjiling. Jongri, we may note in passing, may become a place of some
importance. Mr. Freshfield believes it is destined " to become the moun-
taineers' headquarters, the Riffel Alp or Eggishorn of Sikhim," and "a
health-resort lor Anglo-Indians in want of drier and rarer air than that

of the City set on a Hill." From Jongri the route of the expedition

was due south to Darjiling, where they arrived in safety, " having

ascended and descended some 75,000 feet, or fourteen vertical miles up,

and as many down."

The limits of our space prohibit us from noticing even some of the

many interesting topics discussed by Mr. Freshfield in this work, such

as the proper name of Mount Everest, and whether or not it can be seen

from Katmandoo, the phenomena of mountain sickness, and what is of ex-

ceptional interest at present, viz. his opinions on the attitude of the Tibetan

authorities and the policy of the Indian Government towards them.

The book is equipped with two excellent maps by Professor Garwood,

one of which shows the geological formations of the region through which

the party passed, the other is a coloured sketch-map of the glaciers of

VOL. XX. L
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Kangchenjunga. We have reserved for the conclusion of our notice of

this book the illustrations, which with four exceptions are the work of

Signor Vittorio Sella. Of these we have no hesitation in saying that

they are excellent examples of the perfection to which the art of

photography has now attained. By the courtesy of the publishers we
are enabled to reproduce one of the finest, which forms the frontispiece

of the volume.

THE SWEDISH ANTARCTIC EXPEDITION.

Dr. Nordenskjold has communicated to the Times a preliminary

account of the results of the Swedish Expedition, from which the
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Region explored by Swedish Antarctic Expedition.

following abstract has been prepared. Dr. Nordenskjold's narrative is

especially concerned with the work carried out by the party left at

Snow Hill in February 1902, which was only briefly discussed
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in the account of the Expedition given in our January issue. The
Snow Hill party included Dr. Xordenskjold and five others, and all its

members were for the first weeks occupied in constructing a house,

observatories, and generally making preparations for the winter. On
March 11, however, a boat trip was undertaken to the south to reconnoitre

for future work, and to form a depot. It was found, however, that it

was too late in the season to do much, for the ice-pack moved so rapidly

with the tidal currents in the narrow inlets as to keep the boat in

constant danger, and as soon as the water calmed new ice was formed
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Sketch-map showing results of Swedish Antarctic Expedition.

between the ice-floes. The party did, however, succeed in making
various discoveries, which will involve considerable changes in the map
of these regions. Thus they found that Admiralty Inlet (see Maps) is

really a strait, which divides Seymour Island and the island on which
the winter station was situated from the mainland. Further, Cape
Lockyer, marked on the old maps as a cape on the unknown mainland

between Louis Philippe Land and King Oscar Land, proves also to be on
an island. The weather was extremely stormy, and the trip was finally

interrupted by a gale in which the wind at one time reached a velocity

of more than 60 miles an hour, the temperature dropping to —16° C.

(3° F.). On account of the weather, and especially of the prevalence of
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violent gales which continually broke up the ice, it was necessary to start

the winter routine very early in the season. April was the best month
of the winter, and at the beginning of May there began a period of

storms which with short intermissions, never exceeding three days in

length, lasted for five months, that is until the end of September.

During the whole of this time the average velocity of the wind was

23 miles per hour, and for a whole fortnight in May and June it

averaged 45 miles. The gales were of great severity, aud brought with

them the lowest temperatures which the expedition experienced. Thus

during the period mentioned in June the thermometer varied between
— 25 and —32° C, and the stormiest day, when the mean velocity

of the wind was 63 miles an hour, was also the coldest, the mean being

— 31° C. These violent winds blew from the south-west, and produced

a climate of quite unexpected severity for the latitude (64^° S.). The
reports of the Belgica and Southern Cross Expeditions have shown how
severe and stormy the climate of the Antarctic is, but the experiences of

both expeditions in this respect were less unfortunate than that of the

Swedish Expedition. It will be noticed in the previous report that an

almost similar tale of unexpected cold and storms is told by the members
of the Scottish Expedition.

During the winter short expeditions were made by Dr. Nordenskjold,

but he was never absent from the station for any length of time. During

August much time was spent on preparations for the main sledge trip

to the southward. The expedition was unfortunate in losing a large

number of dogs, so that only five were available for the trip, a fact which

handicapped the explorers greatly, one of the sledges having to be pulled

by men. The main facts in connection with this sledge trip have been

already given. The start was made on September 30, and for ten days

the weather was very favourable, but after this the period of storms

once more commenced, and the wind as usual brought cold in its train.

On passing out of Admiralty Sound, the party found a great inlet

extending to the north from Cape Foster (see Map). This channel

separates an archipelago from the unnamed mainland between Louis

Philippe Land and King Oscar Land, and opens to the northward

into Erebus and Terror Gulf. The mainland proves to consist of

a high range of mountain peaks, separated by large glaciers, and passing

further inland into an ice-covered plateau. The party travelled down
this coast, though some distance from it, as far as Christensen's Island.

Here they encountered a high ice-wall which extended inward in a

westerly direction as far as could be seen. The original intention had

been to travel southward on the sea-ice, but it was found that this was

impossible unless by travelling outside the archipelago which fringes the

shore, which would have made the survey of the coast-line impossible.

The journey was therefore made over the ice-plains within the ice-wall,

which resembled the region within Ross's ice-barrier. The ice was level,

and rather low and almost without crevasses at some distance from the

land, but as the land was approached it became much higher, and

penetrated by deep and impassable crevasses. This ice-plain was a great

obstacle to the advance, and destroyed all hope of obtaining seals for
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dog food. The return therefore became necessary on October 21, at

which date the party was among numerous crevasses, with a strong wind

blowing directly in their faces. The dog food had also given out. It

was hoped that it might be possible to return nearer the coast, but

the crevasses made this impossible, and thus there was but little oppor-

tunity for mapping details. The station was reached on November 7

after an absence of thirty-four days, of which only twenty-two or twenty-

three could be used for travelling.

During the remainder of November and December various pieces of

work were carried out in the vicinity of the station. On Seymour
Island Dr. Xordenskjold made two important discoveries. In one day

he found two fossil beds, of which the one contained numerous bones of

vertebrates and the other plant remains, belonging to various species.

Other collections of fossils were made on the island on which the station

was placed, as well as on other islands in the vicinity. All the fossils

found belonged to the Secondary or Tertiary formations, and when
worked out they will doubtless throw great light on the history of this

part of the world.

As already explained, the explorers' hopes of relief at this period

were disappointed, and they were compelled to spend another winter at

the station. This was devoted to magnetic, meteorological, and other

observations. The second winter proved less severe than the first—not

that the temperature was higher, but the gales were less violent and less

persistent. Of the total meteorological results, the most interesting is

certainly the unexpected coldness of the climate. The mean temperature

for the first year was about — 12 C. (10*2 1'.), which is several degrees

lower than the temperature experienced by the Belgian Expedition six

degrees further south (147 F.). The summer had a mean temperature

of — 2"2° C. (28
-2° F.), and as this is the lowest mean summer temperature

hitherto recorded anywhere, it is probably exceptional. The great average

velocity of the winds has been already noted above. The mean for the first

year was 20 miles an hour; the direction is chiefly south-westerly, and,

as already indicated, the force of the gales is much greater in summer
than in winter. It was a surprise to find that on account of the

strength of the winter gales all snow was carried away, the surface of

the ice keeping constant, while in summer there was a great accumulation

of snow on the glacier at the level of the sea.

In September 1903 Dr. Xordenskjold started with one companion on

an expedition to the north of the station, with the object of exploring the

region to the north and north-west of the station up to Bransfield Strait.

The party in the first instance travelled to the western end of Admiralty
Sound, then turned to the north into the great inlet which, as mentioned
above, is found to run northward from Cape Foster. The scenery in

this inlet proved to be of very grand character. On the one side was
the magnificent mountain range which links Louis Philippe Land to

King Oscar Land, and on the other hand a large archipelago, on one of

whose islands is placed Mount Haddington, apparently a mighty crater.

The islands form a marked contrast to the mainland, for they are built

up of tufaceous volcanic rocks, and have many glaciers. The channel,
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as expected, proved to open into Erebus and Terror Gulf, where the

explorers quite unexpectedly encountered two members of the Antarctic

party, Dr. Andersson and Mr. Duse, who had been put ashore in the

vicinity of Mount Bransfield (63° 7' S. and 56° 55' W.) in December
1902, in order that they might, if possible, reach Snow Hill and inform

Dr. Nordenskjold and his companions of the difficulties which the

Antarctic had encountered in attempting their relief. They had, how-
ever, been unable to reach Snow Hill, and had to winter where they

were landed. As already explained, not long after leaving these two
the Antarctic had been crushed in the ice and sank, her crew reaching

Paulette Island. Dr. Andersson and Mr. Duse, in spite of the hardships

they had undergone, had managed to do a considerable amount of work.

Mr. Duse had made a map of the region round their quarters, and this,

with the mapping done by Dr. Nordenskjold, and the survey work
accomplished by the Antarctic in its first season, has produced a complete

map of the coast from the Orleans Channel region on the west (between

Trinity Island and Louis Philippe Land) to the turning point of Dr.

Nordenskjold's sledge expedition in lat. 66° long. 62
c W. on the east

coast of King Oscar Land. Further, Dr. Andersson has found proofs

of the former greater extension of glaciers, and, what is even more
important, he has found a rich fossil flora of a very different type from

that of Seymour Island, and belonging to an older geological epoch.

With Mr. Duse and Dr. Andersson, Dr. Nordenskjold returned to

Snow Hill, passing this time through a strait which connects the newly
discovered channel with Sidney Herbert Bay, and reaching the station

on October 16. The temperature during this season proved very much
milder than in the previous year. Thus in the latter half of October in

1902 the mean temperature was 0° F., while in 1903 during the same
period the mean was +30° F. The state of the ice in 1903 was in

consequence such that long sledge expeditions were impossible, but

numerous interesting trips were made to the islands in the vicinity of

the station, until on November 8 the party was relieved by Commander
Irizar. The rest of the story has been already told, and it only remains

to congratulate Dr. Nordenskjold on the excellence of the results which

his expedition has achieved.

PROCEEDINGS OF THE ROYAL SCOTTISH GEOGRAPHICAL
SOCIETY.

Meetings in February.

On Tuesday, 2nd February, Mr. J. Bentley Philip, M.A., delivered an
address at Aberdeen, entitled " Through Finland." Mr. John Clarke

occupied the Chair. Before the Glasgow Branch, on 3rd February,

Mr. W. L. Allardyce, C.M.G., Colonial Secretary for Fiji, delivered

an address on " The Fijians and their Fire-Walking." Mr. Allardyce

repeated his address in Edinburgh on the 4th February, when Dr.

John Home was in the Chair ; and also before the Aberdeen Branch
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on the 8th February, when Prof. George Pirie occupied the Chair. On
the loth February, at Aberdeen, Mr. Arthur Gulston, Superintendent

Engineer to Sir W. G. Armstrong, Whitworth, & Co., read a paper on
" The Baltic and Antic Voyages of the Ermack." George Davidson,

Esq., of Wellvrood, was in the Chair. Mr. Gulston also delivered an

address before our Dundee Branch, on the 16th February, on "Ice-

breakers and their Services," when Charles G. Gourlay, Esq., was in the

Chair. At the Synod Hall, Edinburgh, on the 25th February, Lieut.

E. H. Shackleton delivered an address entitled " ' Furthest South ' with

the Discovert/," when Prof. James Geikie was in the Chair.

NOTES OF PAPERS READ BEFORE THE SOCIETY.

"Three Weeks in the Tigris Valley." By Miss Victoria

A. Buxton.

MlSS BUXTON introduced her address by reminding her audience of

the unique interest which attached to the Tigris Valley. From a

historical point of view it is the traditional cradle of the human race.

The earliest records of a civilised society which we possess come from
Nineveh, from Ut of the Chaldees, from Haran, and from Babylon,
which lies near by on the bank of the Euphrates. Memories of

Abraham, Jonah, Sennacherib, Daniel. Nebuchadnezzar, Cyrus, and
Alexander cluster round this ancient river, and on its banks are still to

be seen the same life, occupations, and society that we see depicted on
the monuments of Nineveh and Nimrod.

Politically the Tigris Valley and its adjacent lands are fraught with
limitless possibilities. Their fate is of vital importance to Russia, and
for Great Britain they are the road to India.

For the student of religion scarcely any region presents the aspect

of so many conflicting creeds. In one day's float on the Tigris you may
see the orthodox Mohammedan Turk ; the Kurd and the Arab, with
traces of a more primitive creed mingling with their nominal submission
to Islam ; the warring Christian Churches of the East, unorthodox but
strangely unconquerable, Nestorians, Chaldeans, Jacobites. Syrians;
the semi-pagan faiths of the Yezidis, the Sabceans, the Kizil-bashes:

and the unorthodox branch of Islam represented by the Shiahs of the

Lower Tigris. The Valley seems to unite in itself all the interests and
problems, historical, archaeological, religious, and political that are

scattered broadcast over the rest of the Turkish empire. Miss Buxton
described at some length her approach to the city of Diarbekr, where
she first saw the famous river. Three weeks before she had crossed
the Euphrates, and had travelled since through the worst of the winter
weather. Snow and bogs had driven her to take shelter for the nights
in the native villages, chiefly Kurd, which she passed on the way; and
in the underground huts, of which they were mostly composed, she had
had exceptional opportunities, on long winter evenings, of observing the
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people with whom she came iuto contact. Diarbekr, a city of Kurds
and Armenians, is gloomy and depressing in appearance, being built of

black stones and basalt, surrounded by battlemented black walls, and
standing alone in a vast tract of unspeakably barren and cheerless

country. It boasts a famous mosque, built among the ruins of a very

fine Sassanian palace, the two elaborately carved facades of which form
the court.

At Diarbekr Miss Buxton's raft was made, on which she floated

during three weeks down the river to Baghdad. Like the rafts to be

seen on the Assyrian bas-relief monuments in the British Museum, it

was built of a light framework of poplar poles, under which about 250
inflated sheep and pig skins were attached. The raft was weighted by
sacks of heavy merchandise and by two small huts composed of thick

Kurdish felt stretched over a light scaffolding of branches, in which
sleeping and cooking accommodation was provided. The steering is

done by means of two huge poplar trunks, with which in fast and
difficult currents the kehhji (raftsman) rows.

These rafts float as long as light allows, and at sunset they are tied

up for the night by heaping some stones on the rope. If possible the

night is passed near some village. The villagers light a fire alongside

the raft, and spend the whole evening feasting, singing, and dancing, for

the travellers' entertainment. The Kurdish dances, elaborate and com-
plicated, are in strange contrast to those of the Arabs, whose efforts are

of a much simpler character.

The most notable feature of the upper portion of the river is the

rock or cave village. Many of these were seen, the whole population

living entirely in the huge natural caves which in some places riddle

the banks of the river. Hassan-Keif, the most striking of these villages,

is inhabited by Xestorians. The rock-dwellings are in some cases ancient

tombs artificially cut in t.ie cliff. The Xestorians are still a bold and
courageous race. Until 1846 they upheld their independence of both

Turks and Kurds. In that year the celebrated Kurdish chief, Bedr
Khan of Bohtan, with the connivance of the Turkish Yali of Mossul,

plotted their extermination, and in a few days 10,000 were massacred

in the mountains. Layard was witness of the havoc wrought amongst
them. Since that date the Roman Catholic missions have won over

great numbers of them, and those who are now in communion with

Borne form the Chaldean Church. The Chaldeans are chiefly found
in the Tigris Valley and towns, the Xestorians still preferring the

mountains. At the town of Yezireh Miss Buxton saw something of

the Hamidiyeh, the famous irregular Kurdish cavalry, formed by the

Sultan in 1893. Their principal barracks are here, and here two years

ago their renowned and ferocious chief, Mustafa Pasha, was slain. Miss
Buxton described with indignation the lawless and declining state of the

country owing to Turkish rule. Law and order are nil, and Christian,

pagan, and unorthodox Mohammedan suffer almost equally at the hands
of the Sultan. Trade is paralysed, and few rafts now navigate the river

for fear of being plundered. Miss Buxton's raft was at one time sur-

rounded on both banks by armed Kurds ready to fire and break it up,
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in order to seize the goods on board, but her Turkish escorts shouted

threats of vengeance, and assertions of the high political position of the

travellers induced the brigand band to lower their rifles and disperse.

Opposite the large town of Mossul stands the ancient tell of Nineveh,

the modern Koyundjik. The whole Assyrian plain is covered with such

tells, the sites of old Assyrian cities. Of these Khorsabad, Nimrud, and

Kala at Sherghat were visited. The treasures they once possessed now,

however, adorn the galleries of London and Paris. South of Mossul the

Kurd gives place to the Arab, and the country daily assumes a more

desert aspect. The gorges and mountains of Kurdistan and the Upper
Tigris give way to mud flats, sand-deserts, and palm-groves. Arabic is

almost universally spoken. The people of this region belong mostly to

the Shiah sect of Mohammedanism, to which all the Persians also belong.

At Samarra, one of the sacred cities of the Shiahs, the golden dome of

the tomb of one of the twelve Imams was seen, but an attempted visit to

the mosque was sternly and even roughly refused by the people. The
fanaticism of the Shiahs was still more visible when the party visited

Kerbela, a day's journey from Baghdad. Here is the tomb of Hussein,

the most holy of all the Imams.
Miss Buxton saw something of the Yezidis in the Assyrian Plain,

and heard from her Turkish escort how they, in common with so many
other " infidels " in the Turkish empire, had been ottered the " Koran or

the sword," and then massacred for their refusal to embrace another

faith. The pagan customs of the Yezidis were touched upon, and

analogies in the superstitions and beliefs of the other races, Moslem and

Christian alike, were pointed out.

Baghdad, the city, even in its Turkish decay, of white palaces,

bazaars of gorgeous colouring, and shady palm-groves, was reached at

last. The voyage had been accomplished in three weeks, but without

stops and with a high river and experienced kelekjis it can be done in

ten or twelve days.

Babylon was visited from Baghdad, and the excavations of the

German Archaeological Expedition inspected. On the return journey

the desert route was taken, and Damascus was reached in thirty days.

" The Fijians and their Fere-walking." ByW. L. Allardyce, C.M.G.,

Colonial Secretary for Fiji.

The author introduced his paper with a short account of Fijian his-

tory, which may be said to date back to 1G43, when the great Dutch

navigator, Abel Jansen Tasman, discovered the islands. In 1769

Captain Cook lay-to off Vatoa, one of the southern islands, and in 1789

Captain Bligh in the Bounty's launch passed close to Yiwa, which is one

of the most westerly islands of the group. In 179G Captain Wilson in

the mission ship D>i(j\ while following Tasman's course, was nearly

wrecked on the reef off the island of Taveuni. The straits which bear

Tasman's name lie between this island and the larger island of Yanua
Levu. The first European to reside in the islands was one Charles

Savage, a runaway convict from Australia, who arrived about 1806, and
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in 1813 met with a violent death on Vauna Levn. A map of Viti Levu,

the largest island in the archipelago, was then shown, and it was
pointed out that with the single exception of Hawaii it is the largest

island in that vast expanse of ocean lying between the New Hebrides
and the American continent. Geographically Fiji is of great interest,

because the 180th parallel of longitude runs through the archipelago,

and as the colonial authorities have decided to adopt eastern time, Fiji

is about twelve hours ahead of London.

As regards the inhabitants of Fiji, the two great races of Polynesians

and Melanesians meet there, and the author gave some interesting

examples of native traditions and folklore in support of the thesis that

the inhabitants of Viti Levu come from some far-away land to the west-

ward. The Polynesian element seems to have come from the adjacent

archipelago of Tonga (Friendly Islands) and Samoa (Navigation Islands).

The beautiful harbour of Suva was then shown. It is landlocked on
three sides and protected by reefs on the fourth side, and as it is on the

direct route between Sydney and Panama its strategic importance is

likely to increase hereafter. About twenty-five miles from Suva is the

native capital of Mbau, a small island about a mile in circumference,

inserted into the coast of Viti Levu. Some account of the history of

this small island was given, and it was pointed out that its position,

surrounded as it is by shoals and reefs lying to the south, east, and
north, contributes much to its supremacy, and renders it a curious

example of a sea power on a small scale. A number of slides illustrating

different types of natives wras then shown, including both Melanesians

and Polynesians. Access to the interior of Viti Levu can be obtained

by means of canoes paddled and polled up the river Rewa, and slides

illustrating the scenes of such a journey were shown, including pictures

of native dances. By means of slides a visit was then paid to the hill-

station of Nandarivatu ("the stone dish"), which stands at a height of

2700 feet, and is backed by still more lofty hills. Mr. Allardyce then

described au ascent of Mt. Victoria (4600 feet) from this station. This

mountain has previously been ascended only by very few natives and

still fewer Europeans. Pictures were then shown of native sea-going

canoes with their large lateen sails, also of the whole process of manu-
facturing native cloth from the paper mulberry, and of native burying-

places and burial customs. Finally slides were shown of native fire-

walking.

GEOGRAPHICAL NOTES.

ETJEOPE.

River Erosion —By the courtesy of M. Charles Rabot, Secretary of La Societe

ch Geogr iphie, we are enabled to reproduce this month a very interesting illustra-

tion of river erosion by the Valserine, a tributary of the Rhone. The illustration

is taken from an article by M. Emile Chaix-Du Bois, which appeared in La
Geographic for December 15, and is one of several contained in the article. The

Va 1 serine jo : ns the Rhone at Bellegirde, and about two kilometres to the north of

this town the river traverses an exposed surface of hard limestone, which affords



Part of tbe channel of the Yalserine, to show "pot-holes,



156 SCOTTISH GEOGRAPHICAL MAGAZINE.

a beautiful example of fluviatile erosion. The whole expanse of denuded rock

measures 41 metres in breadth, and it is so studded with pot-holes that the foot-

bridge in the vicinity has received a local name signifying "bridge of pot-holes."

The figure shows not the chief channel but a secondary one, the main current now

running in a canyon at the right or western bank. This secondary channel, as the

figure shows, is close to the left bank, and the whole area between the two canyons

is worn out into pot-holes and minor gorges. The whole affords a most interest-

ing example of erosion. It is only necessary to add that although the river is

ordinarily of modest dimensions, it is subject to great flooding in spring and

autumn.

Salt-Deposits in the Caspian.—An expedition under Colonel Spindler has

recently explored the Gulf of Kara-bughaz, a large outlying portion of the

Caspian Sea, and finds that its bottom is covered by a thick layer of nearly pure

Epsom salt (mirabilite). The gulf reaches a size of 7080 square miles and

has a depth of only 34 to 36 feet. It is nearly cut off from the Caspian by two

narrow sand peninsulas, which leave only a channel 86 fathoms wide between

their extremities. Through this channel the waters of the sea continually rush

into the gulf, and there itndergo evaporation at the rate of 32 feet per annum.

From 18 to 33 cubic kilometres of water enter the gulf yearly, and on account of

the evaporation the salinity of the water rises as high as 16'3 per cent. In con-

sequence copious deposits of gypsum and Epsom salt are thrown down, the latter

having a high commercial value. It is calculated that the deposits of pure Epsom

salt cover an area of about 1300 square miles and have a thickness of 7 feet or

more. Owing to the shallowness of the gulf there is no difficulty in extracting

the salt by means of excavating machines.

The Development of Dunes.—Professor Reinke gives a detailed account of the

development of the dunes on the islands which fringe the west coast of Denmark

(Sitzb. d. Akad. Wiss. Berlin, 1903), and especially of the part played by plants

in the process. The shores are broad and flat, above mean tide-mark, but

permeated with sea-water, and made of a light quart zose sand, for clayey sands

do not readily form dunes. Moist and salt sands are the favourite habitat of a

grass allied to our corn, Triticum junct urn, which has creeping rootstocks bearing

a large number of leaf-buds, and here and there flowering shoots. As the thin

carpet formed by this grass effectively retains the loose but moist particles of

sand blown upon the surface, a layer of sand is soon deposited which partially

buries the grass. But the grass speedily recovers the lost ground by a process of

growth, and a fresh layer of sand is again deposited, and this is repeated until the

growing dune reaches a certain height, usually about ten feet, when the sand

becomes too dry, and the salt is washed down from the superficial layers. Mean-

while part of the sand is constantly being blown over the incipient dune, and

forms a deeper slope on the inland side. As the conditions change a new grass

takes the place of Triticum. This is Psamma arenaria, which thrives best on dry

loose sand, whether salt or not. This grass builds up the dune after the san e

manner as Triticum, but on account of its thicker and taller habit it is more

efficient, and may build a dune of ninety feet in height. In storms and on

specially exposed spots the sand may occasionally be blown away in large

quantity and the grass left bare or even bodily uprooted. These bare spots spread

more and more and become the starting-points of travelling dunes, characterised

by their loose, dry and white sand.

Heather, crowberry, and creeping willow soon intrude upon the grass and

replace it entirely on older dunes, especially on the inland slopes and in hollows.
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The natural development of dunes in Sehleswig-Holstein thus includes three

distinct stage 3, the low and moist dunes with Triticum, the higher and drier

dunes with Ps.unun, and finally the old dunes with heather, crowberry, or creeping

willow.

ASIA.

Korea and the Far Exst.—We publish this month two maps to illustrate the geo-

graphical aspects of the crisis in the Far East. The general map shows the relations

of the territories of the Powers, the point of special interest from a geographical

standpoint being the position of the peninsula of Korea between the two Russian

settlements of Port Arthur and Vladivostock. Both of these latter, it will be

recollected, are connected to Europe by the Great Siberian Railway. Again, the

geographical relation of Korea to the islands of Japan is also shown in the map,

and this is an important factor in the dispute. The second map shows the

peninsula of Korea in greater detail. Hitherto this peninsula has been inade-

quately known, and works dealing with it are not numerous. Recently an

interesting paper on its physical geography has been communicated by Dr. Koto

to the Journal of th College of Sri, are of the University of Tokyo.

The paper is based on extensive travels in the region made by the author,

of which the following is a brief abstract. In its general features Korea may be

compared to Italy. Like that peninsula, it is bounded on the north by a chain of

mountains, the Chang-pai-Shan, and by a river-basin draining to the east of the

Tumen-ula and to the west of the Amnok-gang. Further, like Italy, it extends

through ten degrees of latitude, and it occupies a similar climatic zone. On the

other hand, there are some striking differences. Thus the principal mountains < f

Korea do not form a central chain like the Apennines, but lie on the eastern side,

so that the chief rivers run west, draining into the YelloAv Sea. Again, Korea

differs geologically from Italy, for it is almost exclusively composed of Pakeozoic

rocks.

Korea can be divided into two parts by a line passing obliquely from Bronghton

Bay to the Kang-hwa Bay in the vicinity of Chemulpo, the line marking a dis-

tinction of climate, topography, and history. Until the dynasty of Ko-ryo (918-

L392 the two regions were politically separate, and their historical development

was quite distinct. The line given above marks the region of easiest transit

between the Yellow Sea and the Sea of Japan, and is defined by the interesting

depression of Chyuk-ka-ryong, which cuts obliquely through the geological forma-

tions and carries the road between Wen-san, on the one hand, and Seoul and

Chemulpo on the other. This great depression has been partially filled by vast

sheets of basalt, poured out towards the close of the Tertiary epoch, which

forma sterile plain, known as the "plain of iron" from the resemblance

of the rock to magnetite. The part of Korea to the north of the depression

belongs, from the climatic standpoint, to Manchuria, while that to the

south belongs to Japan. In the northern portion the coast is blocked by ice

for three months of the year, beginning in December, this being especially

true of the western shore-line, for the estuary of the Tumen-ula on the east

remains open at all seasons. In the northern part of the province of Phyeng-do,

Dr. Koto found the mean winter temperature to be as low as —20' C. at six o'clock

in the morning. Quite different are the conditions in Southern Korea. Here,

although the summits of the mountains of the interior are covered by snow for

three months in winter, the rivers only freeze for a few days. Further, owing to

the configuration of the country, the climate becomes progressively hotter as one
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approaches the south-east. The climatic difference between the northern and

southern portions of Korea are naturally reflected in the vegetation. The southern

portion is rich and fertile, producing rice and many species of bamboo which do

not grow in the north. The limit of these, which coincides with the limit of

Camellia japonica, is marked by an oblique line drawn from Kun-san to Ulchin.

As regards topography, Northern Korea can be naturally divided into two

parts—the plateau of Raima and the Chyo-Syon land. The former lies between

the mountain range of ( 'bang-pai-Shan and a line drawn between Broughton Bay

on the west and Ham-jong in Korea Bay on the east. Its mean height varies

from 600 metres in the south-west to 1000 metres in the north-east, and it

terminates towards the south in a steep escarpment. In its northern region the

basins of the Amnok-gang and the Tumen-ula form relatively low ground, the

watershed apparently not rising to a height of more than 700 metres. This de-

pression would have constituted an easy means of access from Posyeta Bay to

the source of the Amnok, were it not that the volcano of Paik-to-san has poured

into it a great mass of lava. At one time the emperors of China used habitually

to send hunting-parties into this region from Manchuria, but for many centuries

this route has been abandoned, and the superior course of the Tumen is sur-

rounded by impenetrable forests. To the south of the Kaima is the Chyo-Syon

region, which is hilly, but nevertheless of relatively low elevation, its hills beiDg

usually less than 300 metres in height. The topography is here singularly com-

plex, the surface being traversed by numerous small ridges which cross one

another. Finally, South Korea, or Han-land, is a hilly region, with some lofty

mountains and with a general elevation greater than that of the Chyo-Syon

Cause of Saltness of Dead Sea.—Mr. W. Ackroyd believes that the two causes

usually assigned to account for the saltness of the Dead Sea, viz. the accumulation

of chlorides derived from the rocks of the Holy Land by solvent denudation, and

the cutting oft' of an arm of the Bed Sea by the rising of Palestine in past ages,

are inadequate, and that there is a third cause, probably more important than

either. This is the atmospheric transportation of salt from the Mediterranean.

The salt is brought from the sea by winds, finds its way into the rivers, and by

means of these into the Dead Sea, where the saline solution continually becomes

salter by evaporation. An analysis of certain rocks from Palestine shows that

these are not abnormally salt-bearing, and the amount of salt which they contain

would not account for the salt in the Dead Sea. Confirmation of the theory that

the salt of the Dead Sea has been largely transposed by means of the atmospheie

is found in the fact that the ratio of the chlorine to the bromine in the Dead Sea

is approximately the same as that for these two elements in the Mediterranean.

—(Quarterly Statement of the Palestine Exploration Fund).

AFRICA.

Exploration of Northern Nigeria.—A scientific expedition for the exploration

of Northern Nigeria and the Lake Chad region has been arranged under the

leadership of Lieut. Boyd Alexander and Capt. 6. B. Gosling. Lieut. Claude

Alexander, who holds the diploma of the Royal Geographical Society, will

accompany the party as surveyor and mapmaker. Lieut. Boyd Alexander has

already had much experience in African travel on the Zambesi, in the Gold Coast

Colony, and in Fernando Po, and has obtained the sanction of the War Office for

his expedition. The objects of the expedition are, in the first place, a survey of
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the country travelled, and in the second, zoological research, with a view to defin-

ing, if possible, the boundary between the tropical West African faunal region

and that extending across the continent from the Nile to Senegambia. as to the

exact position of which little is known. A study will also be made of the natives

of the legions traversed. The proposed route is by way of the Benue, Congola,

and Yo Koniadugu to Kuka, a halt of Borne duration being made at Tonga on the

CoDgola. From Kuka, which it is hoped to leach by next October, the route will

be continued, if possible, through German Bornu to tbeShari, the Logone being then

ascended, and its connection with the Benue by way of the Kebbi investigated.

French Mission to Lake Chad.—Capt. Lenfant has successfully accomplished

the mission with which he was intrusted last July by the French Geographical

Society— the proof of the existence of a navigable passage connecting the Atlantic

with Lake Chad. ('apt. Lenfant ascended the course of the Lower Niger by

boat, then the Benue as far as Yola and Garoua. From the Benue he passed into the

Mayo-Kabbe, the southern outlet of the depression of Lake Toubouri, thence

into the Logone, which joins the Shari, into whose waters the Captain passed last

January in a small steamer. The Shari is of course an afliuent of Lake Chad, so

the problem is thus solved.

The Tanganyika Problem.—The Tanganyika Committee Piof. Ray Lankester,

Sir John Kirk, Sir W. Thiselton-Dyer, Mr. Boulenger, and Dr. Sclater) has

determined to send out another naturalist for the future investigation of the

Tanganyika problem, and has selected Mr. W. A. Cunningtf n, of ( 'hrist's College,

Cambridge, for this purpose. Mr. Cunnington will leave for Tanganyika (via

Chinde and Zomba) in March, and will pay special attention to the lacustrine

flora of the lake, of which, as yet, little is known, but will not neglect other

subjects relating to the lake-basin.

—

Nature.

Explorers in French West Africa.—We have received through the Foreign

Office the following note from Capt. Cromie, Consul for French West Africa :

—

"I have the honour to report that yesterday morning I had the pleasure of

being present at a very interesting ceremony. The French authorities of Timbuktu
invited me to witness the placing of commemorative tablets on the houses which
had been inhabited by the following explorers— 1. Major Gordon Laing (British),

who visited Timbuktu in 1520, and was subsequently murdered on his way to

Araouan by order of Uld Mahomed, chief of the Berabieh tribe. 2. Bene Caillie

(French), 1828. 3. Barth (German), 1853-4. 4. Benz (Austrian), 1880. The
tablets bear the name of the explorer and the date of his visit, thus 'Laing— 1826.'

They were placed in position on each house by a European non-commissioned
officer in the presence of Lieut. -Col. Dagneaud, commanding the 1st Military
Territory ; Capt. Camus, 2nd Tirailleurs Senegalais, commanding the Circle of

Timbuktu ; Alfa Seidou, chief of the town, and of myself. I expressed to the

officers my gratification at having been privileged to assist at this most interesting

ceremony, more especially as the first of the four explorers in point of time was a

British officer.''

Anthropological Expedition to Central Africa.—The Anthropological section of

the St. Louis Exhibition has arranged for an expedition to Central Africa, under
the direction of Mr. S. P. Yerner. The expedition intends to study the natives

of the region between the valleys of the Congo and Zambesi, nurth of Livingstone s

and south of Stanley's journeys— a region which is still unknown, and which

includes the vast Lunda plateau. The basis of operations is to be the capital of
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the Chief Ndombe, whence an attempt will be made to reach the interior, and

to study in detail those tribes which have as yet not been influenced by

civilisation.

The Assuan Dam.—The Egyptian G-azetti of December 8 writes with regard to

I In 1 Nile reservoir dam at Assuan :
—"We may say without hesitation that in its

first year of trial it has not disappointed the country. Partially completed in

October 1902 at a co3t of £2,500,000, it was immediately closed by Mr. A. Webb,

C.M.G., Director-General of Reservoirs, and by the end of January had filled its

reservoir to its theoretical high-water level. The 1000 millions of cubic metres of

water which were impounded were utilised in May and June, and had a very

appreciable effect on the low summer supply of the Nile. The Nile at its lowest

this year was discharging 200 cubic metres per second at Assuan ; the Assuan

reservoir was adding the same quantity to the river ; and between Assuan and

the sea the infiltration water which leaks into the river from the subsoil was

adding another 200 cubic metres per second. Of the 600 cubic metres of water

per second which Egypt received at the height of the summer the reservoir

supplied one-third. This quantity of water enabled the Public Works Depart-

ment to give perennial irrigation to 170,000 acres of basin land recently con-

verted to perennial land. The rise in value of the land was fully £30 per acre,

or £5,000,00<J. Within the next three years a further 270,000 acres will be

converted from basin to perennial irrigation, and their value will be increased by

£8,000,000. In addition to the above, some 30,000 acres on pumps and 30,000

acres in the great Kom Ombos plain will be perennially irrigated and have an

increased value of £2,000,000. In all 500,000 acres will be converted from basin

to perennial irrigation, with a rise in value of £15,000,000."

AMERICA.

Expedition to the Andes.—Some further details are now available in regard to

the expedition which Baron Erland Nordenskjold proposes to undertake to the

northern forests of Bolivia. Baron Nordenskjold left Southampton in the

beginning of January, in company with Lieut. D. de Bildt and Dr. Holmgren, for

the Peruvian port of Mollendo, via Colon and Panama. Thence the party travels

by train to Puno on Lake Titicaca, whence they will cross the lake to Chililays, on

the Bolivian shore, and then travel on mules to La Paz, the capital of Bolivia.

Here the necessary equipment will be got together, and leaving La Paz, the party

will skirt the eastern shore of Lake Titicaca, crossing the Andes to Pelechuco.

After the Andes have beeu crossed, a sojourn of eight months will be made in the

dense forest region, which is practically unknown, and inhabited by hostile

Indians. The special object of the expedition is the study of these tribes, and

though the headquarters will be on the Rio Tambopta, an attempt will be made

to follow the other tributaries of the Amazon and Madeira rivers. The two tribes

of the Araunas and Guarayos, as well as the vestiges of pre-Columbian civilisation,

will be the object of special study. The travellers intend to live in small huts

while in the forpst region. On the return an attempt will be made to study the

fauna of Lake Titicaca, which is said to be marine in character.

POLAK.

French Antarctic Expedition.—-As already noted, the expedition under Dr.

Charcot, which originally intended to proceed to the rescue of Dr. Nordenskjold
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ami his companions, after the relief of the Swedish Expedition decided, to con-

tinue its southward, course in order to carry out exploring work in the Antarctic-

area. Before Leaving Buenos Aires on January 21, Dr. Charcot made the following

statement in regard to his plans.

After touching at one of the South Shetland Islands to regulate his scientific

instruments, he proposed to make for the southern end of Belgica Strait, explor-

ing, if possible, on his way the unknown western coast of Palmer Archipelago.

From the southern end of Belgica Strait the expedition is to push south along the

western shore of Gr.iham Land in the direction of Alexander Land. It does not,

however, seem to Ik- anticipated that this latter region will be reached, or, at any

rate, that the expedition will winter in its neighbourhood. If the winter quarters

are situated far enough south, exploring parties will endeavour to penetrate to

Alexander Land in the later months of this year, but if the expedition winters

in a comparatively low latitude the explorers may have to content themselves

with trying to link up their work with that of the Nordenskjbld expedition.

During the following summer (1904-5 the work of the preceding year will be

continued, and at the close of the open season (the early months of 1905) the

expedition hopes to return home.

Scottish National Antarctic Expedition.—As we go to press, letters have come to

hand from .Mr. Bruce, giving full details as to the communications which have

passed between himself and the Argentine Government in regard to the continuatb n

by the latter of the magnetic and meteorological station at Scotia Bay. Mr. Bruce

has arranged to hand over to the Argentine Government the buildings erected by
him at Scotia Bay with provisions for eighteen months, and has taken with him
three Argentine scientists. The Argentine Government is taking over the static n

entirely, and is offering Mr. Robert 0. Mossman the post as chief, with the

official position of Assistant in the Argentine Meteorological Office. The results

of the observations will be published by the Argentine Meteorological Office.

Among the other papers sent by Mr. Bruce is a copy of a letter sent by him to

Mr. W. H. Haggard, H.B.M. Minister for Buenos Ayres, in which he details the

kindness and help rendered by the Government of the Aigentine Republic to ihe

Expedition.

New Arctic Expedition.—According to Nature the St. Petersburg Pbysico-

Chemical Society proposes to undertake a new Arctic expedition for the observa-

tion of solar radiation and atmospheric refraction, of cloud movements, and of

atmospheric electricity in connection with the extinction of ultra-violet light, for

the determination of the phenomena of terrestrial magnetism and of electric

currents in the ocean, for chemical analyses of the composition of the air and

water, and for the examination of the Polar ice.

GENERAL.
Atlas of Volcanoes.—We have received a communication from the "Societe

Beige d'Astronomie," setting forth details of a scheme for the publication of a

monograph on volcanoes. This will consist of an atlas containing a general map
on the scale of 1 : 40,000,000, and ten regional maps on the scale of 1 : 2,000,000,

illustrating the general distribution of volcanoes, together with a notice, detailed

descriptive tables, and block-maps in the text. It is estimated that the text and
tables together will occupy about 300 pages, laroe 8vo. The whole undertaking

will be under the charge of M. Elisee Reclus, whose name is a guarantee of its

high scientific value, and is being carried out by the "SocieMe" Beige d Astro-

noinie." In order that the success of this great undertaking may be assured, sub-
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scriptions are asked for in advance. A subscription of 25 francs will entitle the

subscriber to one ordinary copy of the atlas, and one of 100 francs to two copies

printed on special paper and numbered. Communications should be addressed to

the Society at 21 Rue des Chevaliers, Brussels.

Exhibition of Maps and Charts.—As already noted in our pages (vol. xix. p.

G04), the Geographical Association, in co-operation with the Technical Education

Committee of the London County Council, arranged an exhibition of maps,

charts, and other appliances useful to the teacher of geography, during January.

The exhibition was held in the South-Western Polytechnic, Chelsea, and was very

successful, a large and interesting collection of exhibits being got together.

Of special interest was a series of lantern slide maps, designed for the class

teaching of geography. The maps were constructed by Mr. B. B. Dickinson and

Mr. A. W. Andrews, and represent the orographical features, climate, vegetation,

means of communication, population, and economic conditions of the principal

countries of the world, and the lantern slides are the first of the kind available.

The exhibition contained a number of other interesting maps and charts, together

with some geographical models.

The Russian Imperial Geographical Society have conferred the Liitke Gold

Medal— their highest distinction— on Sir John Murray, K.C.B., F.R.S., for his

oceanographical and limnological researches. The medal has only once before

been conferred on a foreigner,—namely, Professor Suess of Vienna, the eminent

geologist.

COMMERCIAL GEOGRAPHY.

Trinidad and Tobago.—The report of the Colonial Secretary of Trinidad for the

fiscal year 1902-3 shows a revenue of ,£788,404, which was considerably in excess

of that of any previous year, and an expenditure of £737,045. Over 38 per

cent, of the revenue was derived from Customs, while a little short of a quarter

of the revenue was devoted to public works. On Maich 31 last the assets

exceeded the liabilities by £103,700, while the total public debt of the colony was

£1,104,032. The trade of the colony has steadily increased during the last ten

years, except in 1896, and last year this growth was unusually large. The imports,

exclusive of transhipments (which decreased greatly owing to the disturbed

condition of Venezuela), amounted to £2,672,087, and the exports to £2,472,181.

The collector of customs attributes this expansion and prosperity to the steady

development of the colony itself as well as to other circumstances, and adds that

the over-sea trade has permanently outgrown the provision for handling it. Of

the imports, more than a third were from the United Kingdom, and more than a

fourth from the United States. Not far short of half the total export trade was

absorbed by cocoa ; sugar, the next important item, being a little more than a

sixth of the whole. The statistics show an increase of imports from the British

colonies, chiefly Canada, and an increase of exports also. The trade with British

North America is growing steadily, and there is every reason to expect a still larger

development. Immigration from India is satisfactory, and a large amount of

money saved by the immigrants is invested in cane-farming and rice-planting in

the colony. The sugar industry has been depressed and the value of the exports

declining, but it is hoped that the Brussels Convention will assist it in Trinidad

and elsewhere. The report adds that " the financial condition of the colony and

the steady growth of its material prosperity afford evidence of its natural re-

sources and of the energy and industry of its inhabitants." Tobago, which is now

a ward of Trinidad, also shows satisfactory progress,
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NEW BOOKS

EUROPE.

The Grand Duchy of Finland. By the author of -i Visit to the Russians in

Central Asia. Pp. 127. London : T. Fisher Unwin, 1903. Price %s. 6rf.

This somewhat discursive historical sketch grew out of a paper " read at a

meeting of a literary society." It helps us to understand how the Eussification

of Finland stands on a far different plane from that process whereby some Central

Asiatic tribe is incorporated in the Russian Empire, however similar the Russian

Government apparently considers the two cases to be. For Finland was Christian-

ised from Sweden in the twelfth century ; her population of two and a half millions

supported, until recently, more than two hundred newspapers in the Finnish

tongue ; education is not compulsory, but "to be unable to read and write is con-

sidered so disgraceful that few of the peasants are untaught, and ignorance is

made by the clergy a disqualification for confirmation and for marriage/' From

an educational, economic, and religious point of view, Finland is the more civilised

country, and yet, in pursuance of an ambition which the writer hints at as includ-

ing Scandinavia, she is crushed down in violation of imperial vows to the status

of an inferior unit in that remarkable heterogeneity composing All the Russias.

The author has hardly, however, made the most of the situation, while the title of

the book is misleading inasmuch as it contains little beyond the historical outline.

The date on page 93 is certainly wrong, while the advice given on page 60 with

regard to the use of the terms Finlander and Finn might at least have been followed

in the book, as on p. 101.

The Expansion of Russia, 1815-1900. By Francis Henry Skrine, F.S.S.

(Cambridge Historical Series.) University Press, Cambridge, 1903. Pp. viii +

386. 3 Maps.

This very informing book is most opportune in its appearance. There is no

volume that covers the recent history of this vast world-Power whose future, for

which it is always consciously working, promises to be so full of significance, while

its present dominates attention at the moment. The present has naturally grown

out of a past, but it is not a far past ; the evolution of Russia has been greater in

the last seventy-five years than in all the previous centuries together.

The opening studies of Russia under Alexander i., and, in particular, the

characterisation of that monarch himself, are done with generous appreciation.

We are shown the picture of a man evidently very impressionable and sympathetic,

deprived of that home-life for which he yearned, struggling with ideals that were

beyond his power to realise, hampered by an evil genius in the form of the crafty

Metternich, and at last so overcome by a sense of failure that he is driven to

counteract much of the good which he had actually accomplished. " No monarch

ever wielded unlimited power with a loftier resolve to promote the happiness of

his people,'
-" but the reaction that followed his efforts dissipated his generous

illusious. In no other country has the pendulum of social progress traced so

distinctive a chart of advance and retrogression as in Russia.

By the close of Alexander's reign the last stage had been effected in the evolu-

tion of Russia from an Asiatic to a European Power, but it is characteristic of our

author that he recognises the definite Eastern trend from a geographical point of

view of this great empire, and all that this involves. In the Far East this is

largely the result of that " stroke of genius " by which Nicholas I. selected N. N.
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Muraviev as Governor-General of Eastern Siberia and continued to sustain him
against his many enemies. In Transcaspia, Chernaiev and Skobelev conducted

similar territorial advances nearer home. It is remarkable that this expansive

movement has been marked by constant ilow ; the only ebbing touk place in 1881

around the ( 'hinese district of Kulja. There are those amongst us who see this

tide flowing down into India, but Mr. Skrine with deeper insight observes that

"India with her povery, her swarming peasant-proletariat ever on the brink of

pestilence and famine, could have no attraction for Russia, which does not yet

possess a middle class requiring scope for its redundant energies." It is sufficient

for Russia that, lying close up to our Indian frontier, she can apply a counter-

irritant by raising disaffection when she is so minded.

Enough has been touched upon to indicate that, in dealing with questions of

Russian domestic and foreign policy, Mr. Skrine offers sound information and a

statesmanlike point of view. In certain cases it may be questioned if the details

given are the important ones, or are even correct, as in the accounts of the disaster

on the Khodinski Plain (p. 312) and of the massacre of Blagoveschensk (p. 343).

The repetition of epigrams, as e.g. "nations borrow little from each other save

their vices'' (pp. 4 and 121), or of unhappy phrasing, eg. "a roar of indignation

rose throughout" Russia, etc. (pp. 69, 152, 246), sometimes palls, but these minor

blemishes apart, this work must be accepted as authoritative, and will well repay

perusal.

ASIA.

Life and Sport in China. By Oliver G. Ready, B.A. London : Chapman and
Hall, 1903. Pp. 238. With 13 Illustrations. Price 10s. Gd.

Mr. Ready has lived and traded for a number of yeas on the Chinese coast

from Tientsin to Macao, and up the Yangtse river, and he gives a most readable

sketch of a life which was not without its frolics. His information upon such

matters as housekeeping, society, sport, treatment of natives, etc., is from his own
experience, and such warnings as that on p. 155, telling how he was nearly

asphyxiated on a native bed, will not be lost on a new hand. There are also some
uncanny Chinese tales. The shooting of snipe, duck, and pheasants is described as

good in nearly all parts, but specially on the banks of the Yangtse. Big game is

found in certain localities. An interesting conclusion states the opinion that

China will never be an El Dorado for European merchants. It is not likely that

the astute Chinaman will allow his own business to be taken from him when once

he has been shiwn how to set about it. Further, the fallen value of silver is

a severe haudicap in a country where the standard of value is copper cash.

Professional men may do somewhat better.

Li Russian Turkestan. By Axxette M. B. Meakin. London : George Allen,

1903. Price 7s. Gd,

This volume contains a pleasantly written and interesting account of a journey

in Russian Turkestan by an author who, in virtue of her sex, was able to see and
examine thoroughly a side of native life with regard to which our information was
fragmentary and scanty. Much the most interesting part of this book is the

chapters in which Miss Meakin describes the appearance, habits, customs, occupa-

tions, education, costumes, and daily life of the Sart women. The principal

places visited by her in Russian Turkestan were Tashkent, Samarkhand, Kokand,
Xamangan, and Margelan, and she also visited the site of the once flourishing

town of Andijan, which was totally destroyed by an earthquake in 1902. Miss



NEW BOOKS. 165

Meakin reproduces m her book a graphic letter from a Russian lady, who resided

at Andijan when the catastrophe occurred. There is also a brief account of a

surreptitious visit to Bokhara in 1896, exciting, because it was managed without

the permission of the R issian police. The book is nicely illustrated with several

full-pvge photographs, and there is a useful map showing the author's route.

China, Past and Present. By E. H. Parker. London: Chapman and Hall,

Limited, 1903. Pp. xi + 424. With Map. Price 18s. 6d.

This is a collection of papers contributed to periodicals at various times by

Mr. Parker, whose official position and long residence in China, as well as his

intimate acquaintance, not only with the literary language, but also with the

principal spoken dialects of the country, have given him exceptional opportunities

of studying the people. Accordingly, in spite of the journalese in which he

writes, those chapters which deal with his personal experiences and observations

are readable and instructive. Many curious side-lights on Chinese life are dealt

with : infanticide, executions, opium-smoking, administration, medicine, <tc. Also

he has a good deal to say upon the European's life and position in the country.

A lucid sketch of Chinese history is given, and the Emperor's letters to George in.

are interesting. But the chapters on modem political questions do not impress

us much. The author has not been happy in the headings of his pages. Who
would guess that " Flying Game their Smoking Nostrils trace'' refeis to the early

inhabitants of Manchuria ?

AFRICA.

Great Benin. Tts Customs, Art, and Horrors. By H. Ling Roth. With

275 Illustrations. Halifax. England : F. King and Sons, 1903.

From an ethnological point of view the author gives an excellent compilation

from the best authorities of all that is known about Benin, the principal town in

the region of the old Slave Coast. Benin was first visited by the Portuguese

about 1472, and at various intervals of time by merchants of different nationalities

till our own time. The advantages of a compilation are that the subject is seen

from different points of view by different observers, and the personal equation is

discounted. The disadvantages are that, as different travellers contradict each

other in many particulars, the reader is left in a state of uncertainty and be-

wilderment. For instance, some have found the natives of Benin a straight-

forward, good-natured people, courteous to strangers, and not given to thieving

or drunkenness. Others have judged them much less favourably, especially in the

matter of honesty. From the terrible slaughters of human beings that took place

on certain occasions, such as the death or accession of a king or at the annual

commemoration of the death of the king's father, we should not unnatuiallv

suppose that the kings were monsters in human form and of repulsive aspect.

But there we should be wrong. One of the few points on which all visitors to the

Court of Benin are agreed is that the kings have not the external appfarance cf

inhuman tyrants. One king is described as having a beautiful frank face without

a furrow upon it, though he had reached the age of sixty-five. Another was a

man of about forty, of affable mien. Sir B. Burton describes the king he saw as

having an uncommon intelligent aspect, while the expression of his face was mild

and good-humoured. He was in fact the best-looking negro he had ever seen.

The chipters that will interest most readers are those devoted to native art.

They are, moreover, profusely illustrated with excellent phototypes and woodcuts.

Plastic Art is exhibited mainly in two materials, ivory and metal. Huge elephants'

tusks were decorated either with figures in relief covering nearly the whole sur-
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face, or with bands of imitation plaited-work alternating with still broader plain

bands. Tne latter are the more artistic. The former, though wanting in cohesion

in the grouping of the figures and undoubtedly barbaric in execution, produce on

the whole a good effect. Besides tusks, smaller articles of ivory, such as boxes,

armlets and bracelets are elaborately decorated all over with quaint devices and

nunstrous figures, and yet exhibit a feeling for symmetry and arrangement.

Good work is also found on cocoa-nut shells, though the drawing of the human
figure leaves much to be desired. The lowest style of art is found on ivory

statuettes and wooden fetish heads. European influence, however, may be

traced on two ivory masks of European heads of very remarkable execution and

chiselled with elaborate care and correctness.

Still more remarkable than the carved ivories is the metal woik cast in copper,

brass, and lead bronze. The process used was that known as tire perdue. Among
the illustrations is the head of a young woman in bronze with a tall conical head-

dress which could not be better modelled. A bronze cock is also a good casting,

and testifies to the skill of the natives. Some of the bronze plaques in high relief

exhibit Europeans in which the dress and arms are portrayed with great minute-

ness, showing that this art in metal was flourishing in the middle of the sixteenth

century. The author is of opinion that it is eaiiier than the advent of the

Portuguese, as seventy years would not be sufficient for a newly imported art to

take root and develop enough to produce such plaques. According to native

tradition, however, the art of casting in bronze was first taught by a white man.

It has also been pointed out by Mr. Gouland that analysis shows that the com-

position of the alloys undoubtedly indicates a foreign origin, and points to Europe

as the source from which they are derived. He supposes that the head of the

negress and other castings are the work of some of the artizans and armourers

who always formed part of the crews of Portuguese ships in the sixteenth century.

AMEPJCA.

The Argentine Year Book, 1903. With which are incorporated the Anuario
PiUado and Grant's Argentine Commercial Guide. Buenos Aires: The
South American Publishing Co. London : The South American Journal and

Bates, Hendy and Co. Pp. 510. Price 10s.

A very useful collection of data concerning the Argentine Republic, especially

its commerce and industries. Each state is described in a separate chapter with

a map attached. There is also an "official" railway map, which shows all the

railways completed, but does not indicate those under construction. Thus, the

line from La Dormida on the Great Western line to San Eafael does not appear,

nor is the latter town, destined to become a great railway centre, even marked on

the map. More information on minerals would be desirable, but the signature of

Mr. Hoskold at the conclusion of the section on "mining and mineralogy" is a

guarantee that nothing more can at present be said about them without risk of

unreliability.

AUSTRALASIA.

Australind: Wanderings in Western Australia and the Malay East. By Henry
Taunton*. Pp. xi-f-247. London : Edward Arnold, 1903. Price 10s. Of?.

This is a breezy record of life on West Australian sheep and cattle farms, with

an interval in Java, and a turn at pearl fishing, twenty or thirty years ago. The
writer seems to have been a rolling stone to whom the traditional moss refused to

stick, and even in his smaller ventures he is not ashamed to confess failure— in

riding buckjumpers, or in shooting emus or kangaroos, attempts which must have
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been even more amusing to his companions than they are to his readers. The

pictures of bush life and scenery are vivid, if not troubled with what Sir Walter

Scott described as a "frivolous accuracy of memory," and the light and shade are

strong, as becomes the land of which he writes. One notes with pleasure his

refutation of the charge that the birds of Australia are songless, an opinion pro-

bably formed by those who expected activity from the birds at a period when the

heat forces animated nature to take its daily siesta, Mr. Taunton's descriptions

of the natives are good, though the epithet of "itinerant gargoyles " applied to the

"gins" does not give much help towards accuracy of imagination on the readei's

part. If less elaborate than the recent and forthcoming works of Professor Baldwin

Spencer and Mr. Gillon, Mr. Taunton's account has yet a value of its own.

The horse plays an important part in Australian life, and also in this book.

The writer describes a ride of a hundred and fourteen miles on a mare, " weak

and in poor condition " and "some nine or ten years old." "She was an ugly

ewe-necked, cross-bred mare, in no way differing from the ordinary bush horse as

regards breeding, yet under a broiling sun, over rough roads, with here and there

some miles of heavy sand to traverse," she did her 114 miles between half-past

five in the morning and half-past seven at night, with only one short spell of rest.

We may well ask with the writer, " What might she have done in her prime?"

The ending was happier than that of another hundred miles' ride in New South

Wales, of which we have heard, where the rider, who expected to be received as a

hero for his exploit, had to make a rapid retreat from the revolvers of his neigh-

bours, who set a higher value on horse-flesh than he himself did.

The account of the New Norcia Mission, established on the Victoria Plains by

Spanish Benedictine monks, is of considerable value, and we do not know that the

details here given have ever been published before.

GENERAL.

Wandtafeln fiir den Unterricht in Anthropologic, Ethnographie vnd Geographic

Herausgegeben von Dr. Rud. Martin, Professor an der Universitiit, Zurich.

Druck u. Verlag : Art. Institut Orell Fiissli, Ziirich, Kleine Ausgabe, 8

Tafeln, 28 M. ; Grosse Aufgabe, 24 Tafeln, 64 M.

We have received an example of the above series of diagrams, which are pub-

lished in two forms. The small edition, which is intended for schools, consis-ts of

eight types of man, and the larger intended for colleges, etc., of twenty-four. The

specimen sent is an admirable example of colour-printing, representing a Veddah,

half length, somewhat larger than life. Accompanying the pictures is a short

account of the races delineated by Professor Martin. The pictures are taken from

original photographs by the author or by travellers and others, and the whole

series should be of great use in the teaching of geography and anthropology.

BOOKS RECEIVED.

We have received the following new books, which will be reviewed in due

course:

—

Fasciculi Malayenses: Anthropological and Zoological Results ofan Expedition to

Pe.rak and the Siamese Malay States, 1901-1902. Undertaken by Nelson Annan-

dale and Herbert ( !. Robinson. Zoology, Part n. Pp. 205-307. Price 20.s\ net.

London : Longmans, Green and Co., 1904.

Presented by Nelson Annandale.
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Turkish Life in Town and Country. By L. M. J. Garnett. Crown 8vo.

Pp. viii + 228. Price 3s. Gd. net. London: George Newnes, Ltd., 1904.

Austrian Lifi in Town and Country. By Francis H. E. Palmer. Crown

Svo. Pp. x ! 251. Price 3s. 6d. net. London : George Newnes, Ltd., 1904.

Impressions of Japan. By George H. Rittner. Demy Svo. Pp. xii + 223.

Price LOs.. *i</. net. London : John Murray, 1904.

A Tramp in Spain from Andalusia in Andorra. By Bart Kennedy. Demy
Svo. Pp. viii + 319. Price 10s. 6(7. net. London : George Newnes, Ltd., 1904.

The Path of Empire. By George Lynch. Pp. xix + 256. Price 10s. net.

London : Duckworth and Company, 1903.

Highways and Byivays in Sussex. By E. V. Lucas. Illustrated by Frederick

L. Griggs. Extra Crown Svo. Pp. xx + 424. Price 6s. net. London: Mac-

inillan and Company, 1904.

Tin Principal Navigations, Voyages, Traffiques, and Discoveries of the English

Nation, made by Sea or Over-land, to the Remoti ",id Farthest Distant Quarters "J

the Earth at any Ti/me within flu Compasse of these 1600 Yeeres. By Richard

Hakluyt. Volumes iii. and iv. Demy 8vo. Price 10s. net each. Glasgow :

James MacLehose and Sons, 1904.

Vom Heiligen Berge und aus Makedonien, Reisebilder aus den AthosMbstem und

Jem Tnsurrektionsgebiet. Von Heinrich Gelzer. Demy 8vo. Pp. xii + 262.

Leipzig : B. G. Teubner, 1904.

Anschauliche Grundlagen der Mathematischen Erdkunde zum selbstverstehev

and %ur Unterstiitaung des Unterrichts. Von Dr. Kurt Geissler. Demy 8vo.

Pp. vi + 199. Leipzig : B. G. Teubner, 1904.

Picturesque Neiv South Wales: an Illustrated Guide for Settler and Tourist.

By T. A. Coghlax. 4to. Pp. viii + 209. London: Agent-General for New
South Wales, 1004.

Central Italy and Rome: Handbook for Travellers. By Karl Baedeker.

Fourteenth Revised Edition. Leipzig : Kail Baedeker, 1904.

Broivn's Star Atlas: showing all the Bright Stars, with fill Instructions how

to find and use them for Navigational Purposes and Board of Trade Examina-

tions. Large 4to. Pp. iv + 32. Glasgow : James Brown and Son, 1904.

CasselVs Cabinet Cyclopaedia, Concise, and Comprehensive. Part i. Price Gd.

Pp. 64. London : Cassell and Co., 1904.

Also the following Reports, etc.:

—

United States Geological Survey. Monographs xliv. and xlv. Washington,

1903.

Report of the Department of Lands and Survey, Neiv Zealand, for the Year

1902-3. By J. W. A. Marchant, Surveyor-General. Wellington, 19( 3.

Papers and Reports relating to Minerals and Mining. Wellington, 1903.

Bull. U.S. Geological Survey. Nos. 211-217. Washington, 1903.

Katalog der Bibliothek der Gesellschaft fur Erdkunde %u Berlin. Von Dr. Paul

Dinse. Pp. xxviii + 925. Berlin, 1903.

Publishers forwarding hooks for review will greatly oblige by marking the price

in clear figures, especially in the case of foreign books.
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BATHYMETRICAL SURVEY OF THE FRESH-WATER LOCHS
OF SCOTLAND.

Under the direction of Sir John Murray, K.C.B., F.R.S., D.Sc, etc.,

and Laurence Pcllai:, F.P.S.E.

Introductory.

The field work connected with the bathymetrical survey of the
Scottish fresh-water lochs will be recommenced in the month of April,
and it is expected that the sounding of the lochs will be completed by
the end of the season, with the exception of some lochs less than one
mile in length. During the past winter continuous observations have
been carried on at Fort Augustus on the temperature of the waters of

Loch Ness, as well as on the seiches and biology of the loch. These
observations will be greatly extended during the coming summer by
members of the Lake Survey staff, and the interesting researches of last

year will be repeated and supplemented.

The present paper on the lochs of the Assynt district will be followed
next month by a very valuable description of the geology of this district

by Dr. B. X. Peach, F.R.S., and Dr. John Home, F.R.S., dealing specially

with the results obtained by the Lake Survey. This description, along
with the data shown on the geological map accompanying it, are pub-
lished by the special permission of Dr. J. J. H. Teall, F.R.S., Director-

General of the Geological Survey of the United Kingdom. Some
notes on the plankton of the lochs in the Assynt district will also appear
next month. 1

1 The various calculations given in the descriptions ami in the Table, as well as the data
shown on the bathymetrical maps, have been prepared for publication by Dr. T. N.
Johnston, Messrs. T. R. H. Garrett, J. Chumley, R. Dykes, and other members of the
Lake Survey staff.

VOL. XX. X
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Part IV.

—

Lochs of the Assynt District.

In this paper it is proposed to deal with the results of the work of

the Lake Survey among the lochs in the Assynt district of Sutherland-

shire, viz. : 1. Lochs Assynt, Leitir Easaich, Awe, Maol a' Choire,

Beannach, Druim Suardalain, and na Doire Daraich, which drain into

Loch Iuver; 2. Lochs Crocach and an Tuirc, which drain into Loch
Koe ; 3. Lochs Borralan, Urigill, Cam, Yeyatie, a' Mhiotailt, and Fionn,

which drain into Loch Kirkaig ; 4. Lochs Skinaskink, Gainmheich ; and
5. Lurgain, Bad a' Ghaill, and Owskeich, which drain into Enard Bay.

The relative positions of these lochs will be seen at a glance in the index

map shown in Fig. 1. Some notes on these lochs, drawn up by Mr.

Garrett before leaving for Borneo, have been made use of in preparing

the descriptions.

Maps and Illustrations.

Tne maps illustrating this paper are reduced from the 6-inch Ordnance

Survey charts, and are published by permission of the Controller of

H.M. Stationery Office.

1 Eng M,/es

FIG. 1.—INDEX MAP OF THE ASSYN'T MSTRKT. BY .1. G. BARTHOLOMEW, F.R.G.S.

Plate I. shows Lochs Assynt and Leitir Easaich, the contour-lines of

depth being drawn in at 50, 100, 150, 200, and 250 feet; in Loch

Leitir Easaich the 20-feet contour-line is also indicated.
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Plate II. shows Lochs na Doire Daraich, Druim Suardalain, Urigill,

Beannach, Maol a' Choire, Awe, and Borralan, the contour-lines of depth

being drawn in at 5, 10, 20, 30, and 40 feet.

Plate III. shows Lochs Cr6cach and an Tuirc, the contour-lines being

drawn in at 25 and 50 feet.

Plate IV. shows Lochs Cam, Veyatie, a' Mhiotailt, and Fionn, the

contour-lines being drawn in at 25, 50, 75, and 100 feet.

Plate V. shows Loch Skinaskink and Lochan Gainmheich, the

contour-lines being drawn in at 25, 50, 100, 150, and 200 feet.

Plate VI. shows Loch Lurgain, the contour-lines being drawn in at

50, 75, 100, 125, and 150 feet,

Plate VII. shows Lochs Bad a' Ghaill and Owskeich, the contour-

lines being drawn in at 25, 50, 75, 100, 125, and 150 feet.

In addition to the maps there are five woodcuts in the text : one an

index map of the district on a small scale, and four showing the scenery

around some of the lochs.

1. Lochs of the Liver Basin.

The seven lochs which drain into Loch Inver to be dealt with here

have already been enumerated : the largest and most important is Loch

Assynt. There are a few small lochs belonging to this drainage basin

which were not sounded, because there were no boats on them at the

time the Lake Survey staff visited the district.

Loch Assynt.—Loch Assynt lies about four miles to the ENE. of

Loch Inver, and the road from Lairg to Lochinver passes along its

northern shore. It receives the outflow from Lochs Awe, Maol a' Choire,

and Leitir Easaich, and its waters are discharged by the river Inver,

which, after a wild and tortuous course of over five miles, falls into Loch

Inver. It is a good fishing loch, containing trout, sea-trout, salmon, and

Salmoferox. The ground around the western end is low, but on proceed-

ing eastwards it becomes higher, Beinn Gharbh rising on the south shore

to over 1700 feet, while on the north shore Quinag attains 2600 feet,

Ghlas Bheinn 2500 feet, Beinn Uidhe 2300 feet, and farther to the

south-east Coniveall and Ben More Assynt reach 3200 feet. On a pro-

montory on the north shore about a mile from Inchnadamff stand the

ruins of Ardvreck Castle, once a stronghold of the M'Leods and after-

wards of the Mackenzies. There are a few small islands and islets near

the shore in the western half of the loch.

Loch Assynt has the reputation of being very wild and rough, and it

certainly fully maintained that reputation during the week spent upon

it by the staff of the Lake Survey. The general trend of the loch is

west-north-west and east-south-east, while the western end bends sharply

at Loch Assynt lodge to the south-west, and the eastern end bends less

sharply to the south-east. It is 6} miles in length, and nearly a mile

in maximum breadth, the mean breadth being half a mile, or 8 per cent,

of the length. Its waters cover an area of nearly 2000 acres, or over 3

square miles, and it drains an area fourteen times greater, or over 43

square miles. Nearly four hundred soundings were taken, the maximum
depth observed being 282 feet. The volume of water contained in the
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loch is estimated at 8,730,905,000 cubic feet, and the mean depth at

101 feet, or 36 per cent, of the maximum depth. The length of the

loch is 120 times the maximum depth, and 330 times the mean depth.

The floor of Loch Assynt is rather irregular, as shown by the

longitudinal section and two cross sections on the map ; this is more

especially the case in the half lying to the north of the medial line. The
100-feet contour running along the northern shore is of a most

sinuous character, quite independent of the shore-line, and is in striking

contrast to the same contour running along the southern shore. In the

position of the cross section E—F, moreover, the 150-feet and 200-feet

contours show a curious prolongation in a northerly direction, and here

an isolated sounding of 210 feet was recorded separated from the

200-feet area by a sounding of 198 feet. The 50-feet, 100-feet, and

150-feet basins are continuous areas, while the area over 200 feet in depth

is cut up into four portions, and that over 250 feet in depth into three

portions. The 50-feet basin extends practically from one end of the

loch to the other; the 100-feet basin stretches from 200 yards from the

eastern end to beyond Rudh' an Alt-toir, where the loch bends sharply

to the south-west, and is 5 miles in length ; the 150-feet basin extends

from about a quarter of a mile from the east end to Rudh' an Alt-toir,

and is 4f miles in length. The four areas exceeding 200 feet in depth,

proceeding from east to west, are: (1) a large eastern basin 1J miles in

length, extending from south-east of Ardvreck Castle to north of Garbh
Dhoire

; (2) a small basin lying 150 yards to the west of the first-

mentioned, based on a sounding of 210 feet; (3) a large western basin

If miles in length, extending from south of the eastern islands off the

north shore to north of Torr a' Chail ; and (4) a small basin less than

100 yards further west, based on a sounding of 214 feet. The three

2 50-feet basins are all very narrow, one enclosed in the large eastern

200-feet basin, |-mile in length and with a maximum depth of 264 feet,

the other two enclosed in the large western 200-feet basin, the smaller

having a maximum depth of 270 feet, the larger being nearly a mile in

length and including the maximum depth of the loch (282 feet), which

occurs to the north of Eilean Assynt. It will be observed that the deep

channel does not coincide with the central axis of the loch, but lies for

the greater part of its course much nearer the southern than the northern

shore ; opposite Ardvreck Castle, however, it crosses over and lies nearer

the northern shore in the eastern end of the loch. The numerous large

bays along both shores were found to be fairly deep.

The areas of the lake-floor at different depths, and the percentages

to the total area of the loch, are as follows :

—

to 50 feet, 572 acres,

50 „ 100 „ 559 „

100 „ 150 „ 351 „

150 „ 200 „ 270 „

200 „ 250 „ 184 „

Over 250 „ 46 „

1982 „ 100

29 per
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More than half the entire lake-floor is covered by less than 100 feet

of water, and the areas on both sides of the 50-feet contour-line are

nearly equal, indicating a moderate and uniform average slope down to

the depth of 100 feet, beyond which depth the slope becomes much

steeper.

Loch Assynt was surveyed on September 12 to 18, 1902, by Messrs.

Parsons, Garrett, and Hewitt. On the 12th the elevation of the lake-

surface above the sea was determined by levelling from bench-mark as

being 2151 feet; subsequently heavy rains set in, so that on the 16th

the water had risen to the extent of a foot, and on the 18th to the

extent of 16 inches, above the level on the 12th, and the later soundings

were corrected in order to bring them into agreement with the earlier

ones. When levelled by the officers of the Ordnance Survey on Sep-

tember 9, 1871, the surface of the water was found to be 214'8 feet

above sea-level. The highest drift-mark observed was 4
-J feet above

the level of the loch on September 12, 1902.

Temperature observations taken in Loch Assynt showed very little

variation in the temperature of the surface water during the week occu-

pied by the survey, the highest reading recorded being 55"0° F. at 10

a.m. on September 12 towards the east end of the loch, and the lowest

536° at 10 A.M. on the 16th, also near the east end. Beneath the

surface the fall of temperature was also small, as shown by the following

serial observations taken at noon on September 16, to the north of

Garbh Dhoire :

—

Surface, 53"7
:

Fabr.

50 feet, 53 ,5° „

150 „ 52-7° „

^40 „ 52-0° „

(the air-temperature being 50'0°).

The range of temperature from surface to bottom was thus only 1*7°,

and the extreme range observed throughout the whole body of water was

only 3-0°.

Loch Leitir Easaich?—Loch Leitir Easaich (or Letteressie) lies

immediately to the west of, and at a slightly higher level than, Loch

Assynt, into which it flows by a stream only a few yards in length. The
ground around it is low. The waterfall at its western end, from Avhich

the loch derives its name, is very fine. Loch Leitir Easaich is con-

siderably over half a mile (or about 1100 yards) in length, the maximum
breadth being two-fifths of a mile (or about 700 yards), and the mean
breadth about one-eighth of a mile (or about 230 yards), or 21 per

cent, of the length. Its waters cover an area of about 62 acres, and

it drains an area thirty-three times greater, or 2§ square miles. Nearly

thirty soundings were taken, the maximum depth observed being

70 feet. The volume of water is estimated at 44,909,000 cubic feet,

and the mean depth at 20 feet, or 28i per cent, of the maximum depth.

The loch is extremely irregular in outline, the main body trending north

and south, with an arm running in an easterly direction towards Loch

1 = The Loch of the Place of Waterfalls.
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Assynt. The maximum depth observed in this arm was 31 feet,

separated by shallower water from the deep basin in the main body of

the loch, where there is a small area exceeding 50 feet in depth towards

the western shore. The areas between the contour-lines, and the per-

centages to the total area of the loch, are as follows :

—

to 25 feet, 36 acres, 68'8 per cent.

25 „ 50 „ 22 „ 23-6 „ „

Over 50 „ 4 „ 7-6 „ „

<u loo-Q „ „

Over two-thirds of the entire area of the loch is thus covered by less than

25 feet of water. Loch Leitir Easaich was surveyed on September 18,

1902, by Messrs. Parsons and Garrett, who determined the elevation of

the water surface to be 217 feet above the level of the sea, and half a

foot higher than the water in Loch Assynt on the same date. After very

heavy rains the two lochs must stand at the same level. The boatmen
stated that the water in Loch Leitir Easaich would rise very little higher

than on the date surveyed, and would fall about two feet lower than

this level.

Loch Maol a? Choire. 1—Loch Maol a' Choire (or Mulach-Corrie, or the

Gillaroo Loch) is situated about two miles to the south-west of Inchnadamff,

and flows by the Allt na Glaice Motre into the river Traligill, which

falls into the head of Loch Assynt near the entrance of the river Loanan.

The loch derives one of its names from the supposed resemblance of its

fish to the Gillaroo trout of Lough Melvin ; in shape the trout are very

deep and thick, and hence very heavy in proportion to their length.

Loch Maol a' Choire trends in a north and south direction, and is about

600 yards in length by about 250 yards in maximum breadth. It covers

an area of about 20 acres, and drains an area of about 512 acres—an

area twenty-five times greater than that of the loch. Forty soundings

were taken, the maximum depth observed being 8 feet. The volume of

water is estimated at 4,452,000 cubic feet, and the mean depth at 5 feet.

The loch is fairly uniform in depth, deepening gradually on proceeding

from the southern end towards the north-western shore, off which two
soundings of 8 feet were taken. It was surveyed on September 13,

1902, by Mr. Hewitt; its elevation above the sea was not determined

by levelling, but is between 800 and 900 feet, the ground surrounding

it being covered by peat. The temperature of the water was uniform at

49 -2° on the date of the survey (the air-temperature being 49'0°).

Loch Awe.—Loch Awe is situated nearly four miles to the south of

Inchnadamff, by the side of the road leading to Alltnacealgach. The
ground to the south-east is peat-covered, Avhile Canisp rises on the south-

west, Cnoc an Leathaid Bhuidhe on the west, and Beinn an Fhuarain on

the east. Its principal feeder, the burn flowing from Loch na Cruagaich,

enters the loch at its northern end, within thirty yards of the mouth of

the river Loanan, which carries the outflow into Loch Assynt. The

i = The Loch at the Hill of the Corrie.
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fishing has been much improved of late years, and it is now a good

salmon loch, the fish running through Loch Assynt into it. Loch Awe
trends north and south, and is over four-fifths of a mile (or about 1400

yards) in length, with a maximum breadth of less than one-third of a

mile (or about 530 yards), the mean breadth being about one-half of

this. It covers an area of about 86 acres, and drains an area twenty-

four times greater, or 31 square miles. Over sixty soundings were

taken, the maximum depth observed being 7 feet. The volume of water

is estimated at 17,751,000 cubic feet, and the mean depth at nearly

5 feet. Loch Awe is thus very shallow, a large part being overgrown

by weeds and rushes j the maximum depth of 7 feet was observed in

two places in the northern portion of the loch. It was surveyed on

September 23, 1902, by Dr. Johnston and Mr. Hewitt, who determined

the elevation above the sea by levelling from bench-mark as being 50-1

feet. This is almost identical with the level observed by the officers

of the Ordnance Survey on September 6, 1871, viz. 504*1 feet. The
temperature of the water was found to be uniform at 53*5°, the air-

temperature being 58'0\

Loch Beannach. 1—Loch Beannach lies about two miles to the west of

Loch Assynt and four miles from Lochinver. It flows into Loch Bad
nan Aighean (which was not sounded), thence by a short stream into the

river Inver after leaving Loch Assynt. It is most irregular in outline and

in conformation, with numerous islands, the majority of which are thickly

wooded and give to the loch a beautiful appearance. Loch Beannach is

1^ miles in length, with a maximum breadth of less than one-third of a

mile (or about 530 yards), the mean breadth being about one-seventh of

a mile (or about 250 yards). Its waters cover an area of about 117
acres, and it drains an area ten times greater, or nearly 2 square miles.

Over sixty soundings were taken, the maximum depth observed being

38 feet. The volume of water is estimated at 07,34 8,000 cubic feet,

and the mean depth at 13 feet. As already indicated, the floor of the

loch is very uneven. It falls in four places below the 20-feet level, the

deepest part of the loch being in the south-western portion, where three

soundings exceeding 30 feet were taken, the maximum depth of 38 feet

having been observed about 100 feet to the north of the small island

lying off the southern shore, indicating in this position a slope of 1 in

2
#

6. The area of the lake-floor covered by less than 25 feet of water is

about 105 acres, or 89 per cent, of the total area of the loch. Loch
Beannach was surveyed on September 19, 1902, by Messrs. Parsons and
Garrett. Its elevation above the sea could not be determined, but must
be between 230 and 280 feet. The highest drift-mark observed was
3 feet above the level of the water on the date of the survey, and the

boatman stated that the water might fall about 2 feet lower; thus a

range in the level is indicated of about 5 feet. The temperature of the

surface water was 52 , 5°, and at a depth of 30 feet 52*0° (the air-

temperature being 50"5°). The range of temperature throughout the

body of water was thus very small.

i = The Holy Loch (.')
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Loch Druim Sua/rdalctin.1—Loch Druim Suardalain lies about a mile

to the east of Loch Inver and half a mile to the east of Loch na Doire

Daraich, into which it flows by the Uidh a' Bhalgain. Its principal

feeder is the Amhainn Bad na h-Achlaise, bearing the outflow from

Loch na Gainimh in the Canisp forest. The ground around the loch is

low. It is three-quarters of a mile in length, and a quarter of a mile in

maximum breadth, the mean breadth being one-sixth of a mile. Its

waters cover an area of about 79 acres, and it drains an area one hundred

and five times greater—an area of nearly 13 square miles. Seventy-five

soundings were taken, the maximum depth observed being 31 feet. The
volume of water is estimated at 35,408,000 cubic feet, and the mean
depth at over 10 feet. Loch Druim Suardalain is irregular in outline,

with a few islands, and the conformation of the bottom is peculiar.

Towards the eastern end is a small area exceeding 20 feet in depth,

the deepest sounding in this position being 29 feet, but the maximum
depth of the loch (31 feet) was observed quite close to the south-western

shore, apparently a deep hole surrounded by much shallower water.

The area of the lake-floor covered by less than 1 feet of water is about

45 acres, or 58 per cent, of the total area of the loch. The loch was
surveyed on September 15, 1902, by Mr. James Murray, and the eleva-

tion above the sea was determined by levelling from bench-mark as being
134"5 feet; when levelled by the officers of the Ordnance Survey on
September 19, 1871, the elevation was found to be 1 331 feet above sea-

level. The temperature of the water was found to be uniform at 53"2°

(the air-temperature being 5 D0~).

Loch na Doire Daraich. 2—Loch na Doire Daraich (or Loch Culag, as

it is more generally called in the district) is situated about a quarter of

a mile to the south-east of Loch Inver, into which it flows by the

Amhainn na Culeig ; its chief supply of water is derived from Loch
Druim Suardalain. The surrounding ground is low, but is steeper to

the south and south-west, and on the western side thickly wooded. It

is very irregular in outline and conformation, and the two arms project-

ing southwards are to a large extent filled with weeds. The length from

south-west to north-east is half a mile, and the maximum breadth a

quarter of a mile, the mean breadth being one-seventh of a mile. Its

waters cover an area of about 44 acres, and it drains directly an area

exceeding a square mile, but since it receives the outflow from Loch
Druim Suardalain, its total drainage area is about 14 square miles, an

area 203 times greater than that of the loch. Over forty soundings

were taken, the maximum depth observed being 9 feet. The volume of

water is estimated at 6,922,000 cubic feet, and the mean depth at 3|
feet. The loch is very shallow, but it is curious to note that the deeper

soundings were taken near shore ; soundings of 5 and 6 feet were

recorded in four places close to the shore, an isolated sounding of 7 feet

was taken at the entrance of the inflowing burn from Loch Druim
Suardalain, while the maximum depth of the loch was observed close to

1 =The Loch of the Ridge of Swordale (or Little Swordale).

2 =The Loch of the Black (or Oak) Wood.
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the large promontory on the western shore. Loch na Doire Daraich

was surveyed on September 20, 1902, by Dr. Johnston, who determined

the elevation of the lake-surface as being 72*5 feet above the sea; when
levelled by the officers of the Ordnance Survey on August 26, 1870, the

elevation was found to be 7 3" 7 feet above sea-level. The boatman stated

that the water may rise 2 feet above its level on September 20. 1902,

and fall 3 feet lower, giving a range of 5 feet. Temperature observa-

tions gave 50*5° at the surface, and 50'1° at a depth of 7 feet (the air-

temperature being 58'0 C

).

2. Lochs of the Boe Basin.

t \ The two principal lochs only in this basin were surveyed; the smaller

ones could not be sounded from lack of boats.

Loch Crocach}—•Loch Crocach lies about three miles to the north of

Loch Inver, and about a mile to the north-west of Loch an Tuirc, into

which its waters are discharged. It is most irregular in outline and

in conformation, and is studded with islands large and small ; indeed

the insulosity (i.e. the ratio between the area of the islands and the total

area of the loch) is one of its distinguishing characteristics, being pro-

bably higher than in any other loch visited by the Lake Survey, the

lochs most nearly approaching it in this respect being Lochs Maree and

Lomond. The islands are mostly congregated in the large western bay
;

they are low, heather-covered, and not wooded as in the majority of the

lochs in the district. The ground around the loch is low ; from 350 to

700 feet above the sea. Loch Crdcach trends north-east and south-

west, and is nearly lh miles in length, and over one-third of a mile (or

about 700 yards) in maximum breadth, the mean breadth being about

one-sixth of a mile (or rather less than half the maximum breadth). Its

waters cover an area of about 160 acres (or one-quarter of a square mile),

exclusive of the numerous islands, and it drains an area seven times

greater, or If square miles. Nearly eighty soundings were taken, the

maximum depth observed being 71 feet. The volume of water is esti-

mated at 147.987,000 cubic feet, and the mean depth at nearly 17 feet.

Loch Crocach is deeper than the other small lochs in this district. A
large 2 5 -feet area occupies the greater portion of the length of the loch

to the north-west of the islands ; a second smaller area occurs in the

south-western expansion of the loch, and a third very small area lies

near the south-western end of the loch, based on a sounding of 30 feet.

The bottom falls in two places below the 50-feet level, the larger basin

being centrally placed, between the entrance of the Uidh nan Lion and

the largest of the islands, with a maximum depth of 64 feet, the smaller

but deeper basin lying in the south-western expansion of the loch, the

maximum depth of 71 feet having been observed quite close to the small

island off the southern shore. The areas between the consecutive con-

tour-lines, and the percentages to the total area of the loch, are as

follows :

—

1 =The Loch of Crooks or Bays.
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to 25 feet,
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to 10 feet.
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north-west and south-east, aud the road from Lairg to Inchnadaniff runs

along its north-eastern shoi*e ; Aultnacallagach Inn is situated on the

road close to the loch near its south-eastern end. The ground around

the loch is low except to the north, where Cnoc na Sroine rises to 1300

feet ; to the south-west the ground is thickly covered with peat. The
abundance of char in the loch is remarkable considering its shallowness.

Weeds were seen growing on the bottom almost everywhere, and over

large areas they reach to the surface. It is over a mile in length, with

a maximum breadth of nearly a quarter of a mile (or about 400 yards),

the mean breadth being about one-sixth of a mile (or over 300 yards).

Its waters cover an area of about 118 acres, and it drains an area 34

m

FIG. 3. -LOCH URIGILL, WITH SOLVES AND CASISP IS THE DISTANCE.

(Photo by Mr. H. Anderson.)

times greater, or 6J square miles. Over sixty soundings were taken, the

maximum depth observed being 21 feet. The volume of water is esti-

mated at 49,324,000 cubic feet, and the mean depth at 9| feet. The
maximum depth of 21 feet was observed towards the south-eastern end,

opposite the entrance of the AUt nan Cealgach ; in the north-western

portion of the loch a maximum depth of 16 feet was found, the 10-feet

contour-line being continuous almost from end to end of the loch. Loch
Borralan was surveyed on Sept. 1, 1902, by Messrs. Parsons and Garrett.

The elevation of the lake-surface above the sea was determined, by
levelling from bench-mark, as being 45 9

"7 feet, which is almost identical

with that observed by the Ordnance Survey officers on August 31, 1871,

viz. 459*8 feet. According to the boatman, the water in the loch might fall

about 4 inches lower than on the date of the survey, and in exceptional

floods might rise 5 feet higher. Temperature observations at 3 P.M.
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gave identical readings of 56*7° at the surface and at a depth of 16 feet

(the air-temperature being 63'0 c

j.

Loch Uriijill.—Loch Urigill (or Urigall) lies less than a mile to the

south-west of Loch Borralan. The ground around the loch is low and
covered with peat. Like Loch Borralan, it trends in a north-west and

south-east direction ; in fact, nearly all the lochs in this district generally

trend north-west and south-east, as will be seen from the small index

map (Fig. 1). It is nearly two miles in length, with a maximum breadth

of nearly three-quarters of a mile, the mean breadth being nearly half a

mile. Its waters cover an area of about 500 acres (or over three-quarters

of a square mile), and it drains an area 14 times greater, or 11 square

miles, Nearly one hundred and thirty soundings were taken, the

maximum depth observed being 40 feet. The volume of water is esti-

mated at 285,088,000 cubic feet, and the mean depth at 13 feet. Loch
Urigill is, on the whole, very shallow, nearly 99 per cent, of the lake-

floor being covered by less than 25 feet of water, and weeds are abundant
in some places. The 10-feet area is continuous from close to the north-

west end to near the south-east end, opposite the entrance of the Allt

nam Meur. Midway along the loch, towards the north-eastern shore, is

a rise of the bottom covered by only 3 feet of water. The deepest part

of the loch is near the north-west end, where there is a small central

area exceeding 20 feet in depth, the maximum depth being 40 feet; this

little depression is well denned by a steep gradient. Loch Urigill was
surveyed on August 30, 1902, by Messrs. Parsons and Garrett. The
level of the loch could not be determined ; when visited by the officers

of the Ordnance Survey on October 5, 1871, the elevation was found to

be 514*7 feet above the sea. Temperature observations taken at 4 p.m.

on August 30, 1902, gave the following results:

—

Surface,

10 feet,

20 „

35 „

the air-temperature being 58

57-2' Fahr.

56-0° „

56-0° „

55 -8" „

Chm Loch}—Cam Loch (or Loch Cama) lies about a mile to the north-

west of Loch Urigill, and a mile to the west of Ledmore. It is

extremely irregular in outline and in conformation, and includes one
large and several small islands. The principal feeder is the stream

bearing the outflow from Lochs Borralan and Urigill, which enters the

loch at its south-eastern end, and here also is the exit of the loch, the

Amhuinn Mh6r after a course of a few hundred yards falling in a

magnificent cascade into Loch Veyatie. The ground in the immediate
vicinity of the loch is low, but to the east lies Cnoc na Srdine, and to

the north-east Cnoc na Leathaid Bhuidhe, while to the west-north-west

Suilven, and to the north Canisp, form remarkably fine objects, which
catch the eye from every part of the loch. The length of the loch is

2f miles, the maximum breadth over three-quarters of a mile, and

i =The Crooked Loch.
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the mean breadth over one-third of a mile. Its waters cover an area

of about 647 acres, or over one square mile, and it drains directly an

area of over 16 square miles, but since it receives the outflow from Lochs

Borralan and Urigill its total drainage area is about 33i square miles.

Over two hundred soundings were taken, the maximum depth observed

being 122 feet. The volume of water is estimated at 1,062,543,000

cubic feet, and the mean depth at nearly 38 feet. The south-eastern portion

of the loch is shallow, very few soundings exceeding 20 feet being recorded,

the maximum observed being 40 feet a short distance to the east of Eilean

na Gaoithe. Most of the islands are found in this part of the loch, Eilean

:am loch, with suilven in the distance.

(Photo by Rev. H. N. Bonar.)

na Gartaig being the largest, while Eilean na Gaoithe is remarkable for the

long spit of sand and shingle which stretches from its northern point for a

distance of nearly 100 yards ; this spit is submerged when the w^ater is high,

but at the time of the survey it rose some six inches above the surface

of the water. The main basin is contained in the north-western portion

of the loch, where the bottom falls in two places below the 100-feet

level, separated by a slight shoaling of the water over a short interval.

The larger of these two 100-feet areas near the centre of the loch is

three-quarters of a mile in length, and the smaller, half a mile in length,

approaches within less than half a mile from the north-west end, running

comparatively close to the south-eastern shore. It is curious to note

that the maximum depth observed in each of these two areas is identical

(122 feet), though the two soundings are separated by an interval of
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about a mile ; the deepest water on the rise between the two areas is

83 feet. The slope along the south-eastern shore towards the north-west

end of the loch is very steep; in one place a sounding of 91 feet was

taken about 20 feet from the shore, and the cliff above was almost

vertical and 50 feet in height. The areas between the consecutive

contour-lines, and the percentages to the total area of the loch, are as

follows :

—

to 25 feet,
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the large 25-feet area the bottom undulates in such a manner as to form

two 50-feet areas and three 100-feet areas. Of the two 50-feet areas,

the smaller but deeper one lies off the entrance to Loch a' Mhiotailt, and

is three-quarters of a mile in length : it encloses the main 100-feet basin

and the maximum depth of the loch (126 feet), which was observed

about 220 yards from the northern shore. The larger 50-feet area lies

in the south-eastern portion of the loch, and is two miles in length ; it

encloses two small 100-feet basins with maximum depths of 113 and

103 feet respectively, separated by a rise of the bottom on which the

FIG. 5.—LOCH VEYATIE, WITH SUILVES IK THE DISTANCE.

(Photo by Rev. H. N. Bonar.)

depth is 82 feet. The areas between the consecutive contour-lines, and
the percentages to the total area of the loch, are as follows :

to
OK

50 „ 75

75 „ 100

Over 100

25 feet,

50 „

230 acres.

215 „
94 „
38 „
16 „

593 .,

38"8 per cent.

36-2 „

15-9 „

6-4 ..

2-7
,.

100-0 .

Thus 75 per cent, of the lake-floor is covered by less than 50 feet of
water. Loch Veyatie was surveyed on August 29 and September 8,

1902, by Messrs. Parsons and Garrett. On commencing the survey on
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August 29, the elevation of the lake-surface was determined by levelling

from bench-mark as being 364/8 feet above the sea; in the interval

between the two days devoted to the survey the water rose to the

extent of 15 inches, then gradually fell again, and on September 8 the

elevation was found to be 365*6 feet above the sea. The soundings
taken on the last-mentioned date have been corrected accordingly, in

order to bring them into agreement with those taken on the earlier

date. The boatman stated that the water in the loch was about its

lowest level on August 29, 1902, and the highest drift-mark seen was
3 feet above the surface of the water on that date. The officers of the

Ordnance Survey found the level of Loch Yeyatie to be 365 -

7 feet above
the sea on September 8, 1870. Temperature observations taken at 3.30

P.M. on September 8, 1902, indicated an almost uniform temperature
throughout the waters of the loch, the readings at the surface and at a

depth of 50 feet being identical (55'9"), and at a depth of 100 feet

55-8°.

Loch a' Mhiotailt. 1—Loch a' Mhiotailt (pronounced Yattle) lies im-
mediately to the south-west of Loch Veyatie ; in fact, they may almost
be looked upon as one loch, for after heavy rains there is a channel about
20 feet in length, 10 feet in breadth, and 1 foot in depth connecting the

lochs. When the water is low, however, the separation is complete, the

barrier being formed by one of the basic dykes so numerous in this part

of the gneiss : the rock is in places covered by a thin layer of sand. The
ground around the loch rises steeply up to a height of 100 to 200 feet

above the surface of the water, so that the loch is almost shut in, and
only towards Loch Veyatie can any opening in the wall of rock be seen.

Loch a' Mhiotailt is over half a mile in length from east to west, the

maximum breadth exceeding a quarter of a mile, the mean breadth being
about one-seventh of a mile, or about 300 yards. Its waters cover an area

of about 52 acres, and it drains an area of l£ square miles. Thirty sound-
ings were taken, the maximum depth observed being 69 feet. The
volume of water is estimated at 69,264,000 cubic feet, and the mean
depth at 30 feet. The loch is irregular in outline, what may be called

the body of the loch sending out a broad arm at right angles. The 25-

feet area follows approximately the outline of the loch, and encloses two
50-feet basins, one towards the extremity of the aim containing the

maximum depth of the loch (69 feet), the other centrally placed in the

body of the loch with a maximum depth of 65 feet. The greatest depth
observed between the two 50-feet basins was 38 feet. The areas be-

tween the consecutive contour-lines and the percentages to the total

area of the loch are as follows :

—

to 25 feer, 21 acres, 40'2 per cent.

25 „ 50 „ 22 „ 42-7 „ ..

Over 50 „ 9 „ 17*1 „ „

52 „ 100-0 „ „

Loch a' Mhiotailt was surveyed on September 8, 1902, by Messrs.

1 =The Loch of the Cora or Gram (?

VOL XX.
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Parsons and Garrett, when the water was at the same level as that in

Loch Veyatie, viz. 365 -

G feet above the sea. The soundings have been
corrected in the same manner as the soundings taken in Loch Veyatie
on the same date, so as to bring all the soundings into agreement with
those taken in Loch Veyatie on August 29, 1902, when the surface of

that loch stood at a level of 364"8 feet above the sea.

Fionn Loch. 1—FionnLoch (or Loch Fewin or Fewn) lies about 3 miles

to the east of Enard Bay and three-quarters of a mile to the north-west

of Loch Veyatie, from which it derives the greater part of its w7ater.

Besides this, however, it drains the southern slopes of Suilven, which is

little more than a mile distant from the loch. The great feature of the

Fionn Loch is the existence of alluvial terraces surrounding the loch.

The two lowest are the most extensive, together having an average

breadth of 100 yards, their heights being about 20 and 30 feet above
the surface of the loch. When the water stood at this level Loch Fionn
must have been connected with Loch Veyatie, the difference in their

levels, as observed by the Lake Survey, being only about 8 feet. This

former loch must have formed a fine sheet of water some 1\ miles in

length, with a winding arm where is now Loch a' Mhiotailt. There is

another still higher terrace seen to the north of Na Tri Lochan. The
Fionn Loch discharges its waters by the Kirkaig river, which forms the

renowned Falls of Kirkaig about three-quarters of a mile below the loch.

Very heavy rains fell on the date of the survey and on the previous days,

and in the narrow parts of the loch, especially in the one to the south of

Creag a' Choire Mhoir, the current was so strong that the greatest diffi-

culty was experienced in rowing the boat against it, though assisted by

a strong north-west wind. The loch is nearly 2h miles in length, with

a maximum breadth of over one-third of a mile (or about 600 yards),

the mean breadth being about one-seventh of a mile (or about 250 yards).

Its wraters cover an area of about 209 acres (or nearly one-third of a square

mile), and it drains directly an area of about 6 \ square miles, but since

it receives the outflow from Loch Veyatie and the other lochs in the

basin, its total drainage area is nearly 53 square miles—an area 160

times greater than that of the loch. Over a hundred soundings were

taken, the maximum depth observed being 90 feet. The volume of

water is estimated at 185,510,000 cubic feet, and the mean depth at

20J feet. Fionn Loch is very irregular in outline, broads and narrows

alternating with each other, and the contours of the bottom are corre-

spondingly diversified. There is a long narrow tortuous area exceeding

25 feet in depth, extending from near the north-west end of the loch to

north of the reedy bay where the stream from Na Tri Lochan enters, and

about \h miles in length; a short distance to the south-east is a second

small 25-feet area, with a maximum depth of 37 feet. The deepest

water occurs in the wide part of the loch about half a mile to the

south-east of the exit of the Kirkaig river, where there is a small area

exceeding 75 feet in depth, the maximum depth of 90 feet having been

observed about 120 yards from the south-western shore. The areas

i = The White Loch.
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between the consecutive contour-lines, an<l the percentages to the total

area of the loch, are as follows :

—

to 25 feet,
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bottom sinking down on all sides towards the deepest part, which is

approximately centrally placed. The 50-feet area is about 1100 yards

in length, and the 100-feet area about 400 yards in length, the maximum
depth of 120 feet having been observed about 130 yards from the

southern shore. The areas between the contour-lines, and the percentages

to the total area, are as follows :

—

to
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ground to the west and north of the loch is low, but to the east and

south rise Cul Mor (2700 feet), Cul Beag (2500 feet), and An Stac

(2000 feet). There is a sluice at the lower end of Loch Uidh
Tarruingeach (through which the discharge from Loch Skinaskink passes

into the River Polly) to control the outflow of the water, and by its

means the average level of the loch has been raised about 3 feet. The
length of Loch Skinaskink, measured from the south-eastern end near

Lochan Gainmheich to the north-western arm near Loch na Moine
Moire, is over 3 miles, and the maximum breadth is over a mile, the

mean breadth being two-thirds of a mile. Its waters cover an area of

over 2 square miles, and it drains directly an area of nearly 8 square

miles, but since it receives the outflow from Lochan Gainmheich its total

drainage area is over 15i square miles,—an area only 11 times greater

than the area of the loch. Nearly four hundred soundings were taken,

the maximum depth observed being 216 feet. The volume of water is

estimated at 3,518,305,000 cubic feet, and the mean depth at 60i
feet. Reference has been made to the irregularity of the floor of Loch
Skinaskink, and the contour-lines on the map have a fanciful resemblance
to an intricate maze. There are three main basins, which may be briefly

described, viz. (1) one embracing nearly the whole of the main body
and surrounding Eilean M6r; (2) one lying in the north-eastern arm of

the loch ; and (3) one lying in the north-western arm of the loch.

(1) The first basin is the largest and deepest. In it the 25-feet and
50-feet contour-lines follow approximately the outline of the shore,

running into all the large bays (except that the 50-feet line does not

enter the bay south of Camas nam Fiadh). The 100-feet area has a

very sinuous outline, almost surrounding Eilean Mor, and sending a large

tongue into the western arm of the loch. There are two areas exceeding

150 feet in depth,—one to the south of Eilean Mor enclosing the deepest

part of the loch, the other to the west and north-west of that island

extending to the north of Eilean Dubh. The 200-feet area is small,

based on soundings of 204 and 216 feet, the last-mentioned—the deepest
sounding in the loch—lying about 350 yards to the south of Eilean M6r.
The great feature of this basin is the occurrence of two hills to the west
of Eilean M6r; the one nearest the island is covered by 38 feet of water,

the depth between it and the island being 70 feet, and between it and
the south-western shore exceeding 100 feet; the other is covered by
41 feet of water, the depth around it being from 100 to 150 feet.

(2) The second basin in the north-eastern arm is much smaller, and
the 25-feet and 50-feet contour-lines are continuous with those of the
preceding basin. The 100-feet area is centrally placed in this arm, and
has a maximum depth of 137 feet. A small isolated 25-feet area lies to

the north-west of Eilean Dubh in this arm, with a maximum depth of

34 feet.

(3) The third basin in the north-western arm is the smallest and
shallowest of the three, and is cut off from the main basin by very
shallow water. The 25-feet contour-line follows approximately the out-

line of the arm, and the 50-feet area is considerable, the maximum depth
being 66 feet in the eastern part of the basin.
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The ureas between the consecutive contour-lines, and the percentages

to the total area of the loch, are as follows :

—

to 50 feet.
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west of the large islands, where for some distance the cliffs are over-

hanging, and in one place there is a small cave or recess in which 20
feet of water was found. On the opposite northern shore are huge
angular blocks which have slipped down from above, one on top of

the other, forming fine natural chambers. Loch Lurgain is nearly 4

miles in length, the maximum breadth being over half a mile, and the

mean breadth one-third of a mile. Its waters cover an area of 1^
square miles, and it drains an area ten times greater, or 12.1 square

miles. Nearly two hundred soundings were taken, the maximum
depth observed being 156 feet. The volume of water is estimated

at 2,139,752,000 cubic feet, and the mean depth at 61 feet. The loch

is divided into two basins by the large islands and the shallow water

between them. The eastern basin is the larger and deeper, and quite

simple in conformation. The 50-feet area is 2 miles in length, extending

from the narrow part of the loch at the south-east end to north of

the largest island. The 100-feet area is nearly H miles in length,

approaching to within less than a quarter of a mile from the eastern

point of the largest island. The 1 50-feet area is small and centrally

placed, and encloses the maximum depth of the loch (156 feet). In the

eastern part of this basin are several rocky islets rising from deep water

to 1 to 3 feet above the surface. The western basin is not quite so simple

in conformation as the eastern one, the 100-feet area having a central

constriction in its outline with deeper water on both sides. The 50-feet

area is H miles in length, approaching to within 200 feet of the western

end of the loch. The 100-feet area is nearly a mile in length, with a

depth of 103 feet in the central constriction, deepening to 130 feet to

the west, and 146 feet to the east, of the constriction. The areas between

the consecutive contour-lines, and the percentages to the total area of the

loch, are as follows :

—

to 50 feet. 352 acres, 43*6 per cent.

50 „ 100 .. 306 „ 38-0 „ ,,

100 .. 150 .. 145 „ 180 ..

Over 150 .. 4 .. 04 ..

807 .. 1000 .. ..

Loch Lurgain was surveyed on September 5 and 9, 1902, by Messrs.

Parsons and Garrett. The elevation of the lake-surface above the sea

could not be determined, but when levelled by the Ordnance Survey

officers on August 9, 1870, the level was found to be 173*0 feet.

Temperature observations were taken in the deepest part of the loch at

3 P.M. on September 9, 1902, with the following results:

—

Surface, 56'1° Fahr.

50 feet, ....... 55"5

100 „ 520° „

140 ,
50-3° „

(the air-temperature being 57 '3 .

This series shows a range of temperature amounting to 5
-

8', there being

a fall of 3"5° between 50 and 100 feet. The range was greater than
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that observed in any other loch in the district, even in Lochs Assynt,

Skinaskink, and Bad a' Ghaill, which are all deeper than Loch Lurgain.

Loch Bad a' Ghaill}—Loch Bad a' Ghaill (or Baddegyle) lies im-

mediately to the north-west of Loch Lurgain, with which it is connected

by the little Loch Bada na h-Achlaise, and about 1 J miles to the south-east

of Enard Bay. The ground to the north and west is comparatively low,

An Stac and An t-Sail rising to the east and south. The loch is

over two miles in length, with a maximum breadth of three-quarters of

a mile, the mean breadth being nearly half a mile. Its waters cover an

area slightly exceeding one square mile, and it drains directly an area

of 4| square miles, but since it receives the outflow from Loch Lurgain

its total drainage area is over 1 7 square miles. Over one hundred and

fifty soundings were taken, the maximum depth observed being 180 feet.

The volume of water is estimated at 1,767,582,000 cubic feet, and the

mean depth at 62 feet. Loch Bad a' Ghaill is cut into two deep basins

by the shoaling of the bottom between the peninsula of Budha Dubh on

the southern shore and the island opposite to it towards the northern

shore, but even here there is a depth near the centre of 72 feet, so that

the 25-feet and 50-feet areas are continuous from end to end of the loch.

The 25-feet contour-line follows approximately the outline of the loch;

the 50-feet contour is extremely sinuous, in some places following the

outliue of the loch and in other places, especially in the central part of

the loch, being far removed from the shore-line. Of the two 100-feet

basins the south-eastern one is the larger and deeper, being over three-

quarters of a mile in length, and widest towards the centre of the loch,

narrowing on approaching the south-eastern prolongation. The maxi-

mum depth of the loch (180 feet) was observed towards the south-eastern

end of this basin, and about 200 yards from the north-eastern shore.

The north-western 100-feet basin is less than half a mile in length, with

a maximum depth of 153 feet. Some of the lines of soundings show
minor undulations of the lake-floor, and in one case towards the north-

western end a sounding of 20 feet was recorded about 250 yards from

the southern shore with a depth of 80 feet between it and the shore
;

this shallow sounding may possibly be connected with the shallow water

surrounding the large island lying to the south-west. There are indica-

tions of moderately steep slopes, especially along the south-western

shore, where soundings exceeding 40 feet were recorded in various

places close inshore. The areas between the consecutive contour-lines,

and the percentages to the total area of the loch, are as follows :

—

to 50 feet,
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and Mr. James Murray ; the elevation of the lake-surface above the sea

could not be determined. Temperature observations taken at 5 P.M. in

the deepest part of the loch gave the following results :

—

54'5° Fahr.

54-5° „

Surface,

50 feet,

100 „

170 „

(the air-temperature being 49

50-5°

50-0°

1°).

This series shows a constant temperature down to 50 feet, then a fall of

4° between 50 and 100 feet, the extreme range being 4 5°.

Loch Owskeich.1—Loch Owskeich (or Oiskaig) lies about a mile to the

north-west of Loch Bad a' Ghaill, to which it is connected by the

Abhuinn Owskeich, and half a mile to the south of Enard Bay, into

which its waters are discharged by the River Garvie. The ground

around the loch is low, especially to the north and west. The loch is

over Ik miles in length, with a maximum breadth of three-quarters of a

mile, the mean breadth being less than half a mile. Its waters cover

an area of about 420 acres, or two-thirds of a square mile, and it drains

directly an area of about 3 square miles, but since it receives the outflow

from Lochs Bad a' Ghaill and Lurgain its total drainage area is about

20 square miles—an area thirty-one times greater than that of the loch.

Over a hundred soundings were taken, the maximum depth observed

being 153 feet. The volume of water is estimated at 845,809,000 cubic

feet, and the mean depth at 47 feet. Loch Owskeich forms a simple

basin, but the deep water approaches very close to the south-eastern

6hore, off which the slopes are steep and in striking contrast to the

gentle slopes at the north-west end of the loch. A sounding of 90 feet

was recorded only 100 feet, and a sounding of 120 feet only 200 feet,

from the eastern shore, and the maximum depth of the loch (153 feet)

was observed about 300 yards from that shore. At the opposite end of

the loch the 25-feet contour-line is distant 300 yards, and the 50-feet con-

tour half a mile, from the north-western shore. The 50-feet area is nearly

a mile, and the 100-feet area nearly three-quarters of a mile in length.

In the shallower water towards the outflow one or two slight undulations

of the lake-floor were observed. The areas between the consecutive

contour-lines, and the percentages to the total area of the loch, are as

follows :

—

to 50 feet,
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but when levelled by the Ordnance Survey officers on July 8, 1870, it

was found to be 7 1"9 feet above sea-level. Temperature observations

taken at 4 p.m. on September 18, 1902, in the deepest part of the loch

gave the following results :

—

Surface, 54 -8° Fahr.

50 feet, 54-2° „

100 „ 53-7° „

130 „ 50-8° „

(the air-temperature being 50°).

This series shows a range of 4°, the greatest fall being one of 2'9°

between 100 feet and the bottom.

The details regarding the lochs dealt with in this paper are collected

together in the following table for convenience of reference and com-

parison. Where the elevation above the sea was not determined by

levelling from bench-mark, the approximate elevation is given in brackets
;

in the case of Lochs Urigill, Cam, Lurgain, and Owskeich, the Ordnance

Survey level is given with an indication of the date when levelled.

From this table it will be seen that in the twenty lochs under con-

sideration, 2540 soundings were taken, and that the aggregate area of

the water-surface is over 12^ square miles, so that the average number

of soundings per square mile of surface is 200. The aggregate volume

of water contained in the lochs is estimated at about 20,355 millions of

cubic feet. The area drained by these lochs is about 150h square miles

or twelve times the area of the lochs.
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THE PORT OF LONDON.

(A French View.)

By Ralph Richardson.

It is not often that that enterprising Paris journal, Questions Diplo-

matiques et Coloniales, devotes a long article to an English local question,

but in its issue of 15th February 1904 we find such a communication

by M. Rene Moreux upon " The Port of London."

M. Moreux sets out by stating that the popular idea that something

was wrong with the Port led Government, on 2 1st June 1900, to

appoint a Commission of seven members to inquire into the administra-

tion of the Port of London and all questions connected with it. The
activity of this Commission was, in M. Moreux's opinion, extraordinary.

Its investigations were not confined to England, but embraced the ports

of the Continent. British consuls were requested to furnish detailed

reports regarding Autwerp and Rotterdam, Bremen and Hamburg,
Dunkirk and Havre. Similarly detailed monographs were furnished

by the authorities of Belfast, Bristol, Dublin, Glasgow, Greenock, Hull,

Liverpool, Manchester, and Newcastle. Shipowners and builders,

representatives of great steamship lines, and members of the London
Chamber of Commerce and the City Corporation, were examined, and

their evidence will be found appended to the Report of the Commission,

which extends to three volumes, a Report which has been admirably

abstracted by Dr. Lenschau in the German Marine Bandschau. M.
Moreux's article is based on the Report of the Commission, and all his

figures are taken from it.

The author points out that the increasing size of ships has militated

against ports situated so far up a river as London. Ships are always

demanding now a greater and greater depth of water, while rivers often

become shallower owing to being silted up. Recognising this, both the

German and French authorities have accepted the conclusion arrived at

by the International Congress of Navigation in 1900, viz. "The ports

to be in future selected for Transatlantic sailings ought to be able to

receive at all times vessels drawing more than 9 metres of water, and

consequently ought to have a depth of from 10 to 10^ metres at the

lowest tides."

In 1857 the Thames Conservancy Board was formed to take the

place of the City Corporation and numerous small companies charged at

that time with the control and upkeep of the Port of London. In 1887

a petition by 36 marine companies and insurance agencies was presented

to the Board praying that the channel of the Thames might be deepened

to at least the depth of the Suez Canal. The Board replied to this

petition by making the channel from Yantlet to Crayford Ness 183

metres wide and 7 metres 30 deep at the lowest tides, with a channel

from this point to the Port of London 61 metres wide and 5| metres

deep !
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The lower part ol the Thames remains very much as it always has

been, with 9 metres 20 at low water from the Xore Light to Broadness,

but above that au altogether insufficient depth. At low water the depth

between Broadness and Greenhithe is scarcely 6 metres 10, with

7 metres 30 to Crawford Xess, 5| metres to Jenningtree, 5 metres 20

to Crossness, 5 metres to the Albert Dock, and 3 metres 60 above it.

And j'et ships are always increasing in size, and only those ports

which are thoroughly equipped and can accommodate large vessels can

hope to retain Ocean commerce in future. As a matter of fact, Britain

has allowed other nations to surpass her in regard to the average tonnage

of steamers, and now occupies only the fourth rank, coming after Austria,

Belgium, and Germany. Her position is even worse as regards sailing

vessels, for, in respect to the average tonnage of such ships, Britain holds

only the seventh place, coming after Germany, Chili, Norway, the United

States, Italy, and France.

A serious effort is now being made in Britain to regain lost ground

in this respect, steamers of 3000 tons drawing G metres 90 of water,

9000 tons drawing 8 metres 55, and 12,000 tons drawing 9 metres 90

having been gradually introduced. Consequently, all the Companies

have demanded the improvement of the channel from London to the

sea so as to permit of large vessels sailing up to the Albert Dock at low

water. It is no longer considered satisfactory that large vessels should

be able to ascend the river only at high water, for we must not forget

that about four hours are required for the passage from the Nore Light

to London Bridge, and that fogs are so common that ships can only

proceed at the slowest rate. Ships loaded with provisions and early

vegetables, etc., suffer great injury in this way, and are handicapped in

competition with the railways.

The Commission took exception also to the Docks, and found that

for trade on a large scale their equipment and organisation were faulty.

These docks are ten in number, and we shall consider them in their

order in ascending the river from Gravesend. To the north-west of

that town, and on the left bank, are the Tilbury Docks, much the

largest and, generally speaking, the best equipped on the Thames. They

can take in ships of the Oceanic class, measuring roughly 209 metres

long and 21 metres wide. Unfortunately, their out-of-the-way situation

is much against them. To convey goods from Tilbury Docks to the City

requires a transit of 42 kilometres by water, or 35 by land.

Further up stream, opposite Woolwich, is the Albert Dock, which,

like the Tilbury Docks, possesses no warehouse, but simply large halls

where the goods are discharged ; still this dock's proximity to the City

makes it a favourite. Higher up is the Victoria Dock, with its large

warehouses, grain stores, and refrigerating chambers for frozen meat.

Further up are the East India and Millwall Docks, the latter specially

used for timber and grain. To the north are the West India Docks,

whose locks have a depth of 7 metres 90, and the Limehouse and

Surrey Commercial Docks. Further west are the St. Katharine and

London Docks, which are used only by ships of small tonnage.

With the exception of the Surrey Commercial and Millwall Docks
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Mansion House Conference, over which Lord Rothschild presided. He
considers that it will meet with unsurmountable financial obstacles. He
points out that the docks have been valued at 444 millions of francs, and

that 175 millions of francs will be required for absolutely urgent works,

such as deepening the Thames and enlarging the docks. That makes

nearly 620 million francs or about 25 million pounds. All schemes pro-

jected to obtain this sum seem to him bad, including that for a huge loan.

What is really wanted is the complete reorganisation of existing agencies,

and by this means only can a programme of immediate improvements be

rendered possible. 1

The main purpose of M. Moreux's interesting and valuable review is

to show that the Port of London has no longer the equipment necessary

for the great Ocean commerce. Thanks to the Commission and Dr.

Lenschau, he is able to give the following table :

—

Movement of the Principal European Ports.
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of a total of 1630 millions of francs of re-exportations in 1882, 997
millions went through London, while, in 1899, out of 1G26 millions of

francs, only 861 millions passed through London, showing that her

percentage fell from 61*2 to 53 in seventeen years.

M. Moreux concludes with a word of advice remarkably like that

which we have heard on several platforms of late. " These facts," he

says, "render lengthy commentaries unnecessary. They prove, once

again, that, in the ceaseless movement of the world, progress must be

vigorously maintained or others will gain the race."

CENTKAL ASIA AND TIBET.

It will be in the recollection of many of our readers that in

December 1902 Dr. Sven Hedin read before our Society a paper in

which he gave an account of his explorations in Central Asia during

1899-1902. 2 Dr. Hedin is a Central Asian traveller not unknown to

fame. His account of his explorations in 1893-97, entitled Through

Asia, has been widely read. The interest therefore gathering round his

address on his later journeys was great, and none of the crowded

assembly present on the occasion is likely to forget it. The striking

and engaging personality of the speaker made itself felt by all who saw

and heard him. He told the story of his travels in fluent and picturesque

English, and illustrated it by a large number of photographic pictures

which more vividly than words brought before his audience the scenes

and circumstances described.

As in the case of the expedition of 1893-97, Dr. Hedin has now
given to the world what he calls in the preface to the English edition

a digested and ordered diary of his latest travels in Asia, together with a

description of the regions he has crossed and re-crossed to an added

total of some six thousand English miles. The purely scientific results of

his explorations have been reserved for another work meant chiefly for

scientists. The present book may be called the popular presentation

of the author's latest harvest of facts and experiences. In its English

form the book consists of two thick quarto volumes, containing nearly

1300 pages and amply furnished with maps and with reproductions of

the author's paintings, sketches, and photographs. Of these reproduc-

tions there are no fewer than 428, many of them pictures of great

beauty and point, as will be seen by the examples we are permitted

to reproduce here. The book is excellently printed. The single

material objection to it is its size and weight, which make it a somewhat

uncomfortable burden to the ease-loving or invalid reader. As to con-

tents and style, there is not an uninteresting page in the book from

1 Central Asia (i ml Tibet, towards the Holy City of Lasso, by Sven Hedin. With 420

illustrations from drawings and photographs, S full-page coloured illustrations from paint-

ings, and 5 maps mostly by the author. 2 vols. London : Hurst and Blackett, 1903.

2 The Scottish Geographical Magazine, vol. xix. pp. 113-141. Cf. also vol. xix. pp. 1-4.
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beginning to finish. It marks a distinct advance in literary merit upon
the author's previous volumes. It abounds in fine, sometimes eloquent,

description: the narrative is simple, direct, graphic ; and the wealth of

adventurous incident, of what may be called domestic detail about the

plans and ways of the explorer and his followers, of grave and whimsical

reflection and reverie, becomes almost embarrassing to the reader.

Altogether, it is a noteworthy and fascinating work—a book of travels

which, taken all round, both the general reader and the scientific man
will not fail to pronounce as being of the first order.

We cannot here follow Dr. Hedin over the long course of his

wauderings through the crowd of personal incidents and adventures

that fill his pages, and must content ourselves with summing up, in

brief fashion, his main geographical achievements. No department of

physiography and general science seems foreign to him. But, including

of course topography, the subjects that chiefly engaged his attention

were hydrography, meteorology, and orology.

The Survey of the Tarim.

The first period of his researches was devoted to the exploration of

the Tarim and the study of its hydrography. The Tarim is one of the

largest rivers in the heart of Asia—the main drainage channel of the

vast basin encircled on the north, west, and south by the Tianshan,

Karakorum, and Kwen-lun mountain systems. Of its head-waters the

Yarkand river is the chief. Soon after passing the city of Yarkand the

river enters the steppes and sandy deserts of Takla Makan, to the northern

region of which it keeps, until, turning south after an easterly course of

several hundreds of miles, its waters are absorbed and evaporated or

become stagnant in the lake and lagoons of Lop. Its affluents from the

west and north, though not numerous, throw into it a considerable body
of water. But streams flowing off the mountains on the south are for

the most part lost in the sands of the Takla Makan desert. None save

the river of Khotan, and that during a part of the year only, now succeed

in reaching the Tarim.

Dr. Hedin started from Lailik, about 50 miles below Yarkand city,

on the 17th of September 1899. The river there was 44 2 feet wide and

under 9 feet deep, the velocity being 2 miles an hour. With a flotilla

of three boats he floated down the Tarim as far as Tura-sallgan-uy near

the head of its delta, on the border of the Lop region, which he had in

part explored in 1897. Further progress by boat was stayed on the

7th of December by the final closing in upon the river of the ice which had

begun to make its appearance in the beginning of November. Not till

the latter part of the March following was the waterway again open.

Opposite the winter encampment the width of the river was only 102
feet, its depth was over 28 feet, its velocity 2| miles an hour.

The physical features of the Tarim are characteristic of its geo-

graphical position and the climate. Fed during the long summer months
from sources among mountains of perennial snow and ice, it pushes its

sinuous way through a vast plain of alluvium and sand, with no rapid
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and very sudden fall in the level, into the great shallow hollow of Lop.

Thence it finds no outlet. From its banks the navigator looked across

grass-clad steppes to the bare sand-wastes where hummock and dune rose

and subsided as far as the eye could reach. In some places the sand-

dunes closed in upon the river itself. But for long distances the banks

were fringed with thickets of tamarisk and belts of tall rank reeds, or

were shut in by dense forests of poplar trees. Here is a description of

one of the forest stretches:

—

"The river itself, gathered into a single bed, with a depth which in some

places was as much as 23 feet, still rolled on in its usual fashion through the

majestic silence of the woods. The trees, poplars of a venerable, though dwarfed

and gnarled appearance, whose green crowns were beginning to change into gold

and red, as if adorning themselves for a merry autumnal carnival, stood in close

array, and made a magnificent framework for the glinting river. . . . Solemnly

and in a deep and serried phalanx stood the poplars, as they had stood for

hundreds of years, guarding the borders of the river. There they stood like a

dark wall at once the antithesis and the rival of the hungry desert behind them.

Their one and only object in existence seemed to be to pay homage to the wonder-

ful river, which not only brought the life-sustaining moisture to their roots, but

saves the whole of East Turkestan from becoming one of the most desolate and

barren regions on the face of the earth."—(Vol. i. p. 109.)

The vegetation along its banks does not, however, serve to confine

the silt-laden river to a single fixed channel. More than once the

exploring flotilla narrowly escaped shipwreck upon trees which had

been cut away from the side that had borne them and been placed

mid-stream. The erosion of the soft banks and the shoaling of the

river with their silt, act and react upon each other, so that the river

bed tends always to rise in general level. In many places it is in

fact in a state of constant flux, shifting to one side or the other

—

normally, Dr. Hedin holds, to the right—and dividing into diverging

branches which sometimes enclose great tracts of country before they

re-unite. Flowing through such a country the volume of the stream

does not increase as it pursues its course. The evaporation from it

during a large part of the year, from May till October, must be great.

For the whole region of Takla Makan is then practically rainless and is

swept by desiccating winds under a burning sun. More potent even than

direct evaporation into the air must be the absorption of water by the

thirsty soil and vegetation on and near its banks. And alongside the

river, chiefly on the right, like grapes hanging on a stalk (to use Dr.

Hedin's figure), are lagoons lying below the level of the river's surface.

Some of these are bits of old river-bed; others are hollows between the

sand-dunes, probably formed by the wind. In flood-time the water from

the river finds its way into these hollows through narrow passages. Many
of the lagoons are great expanses of water ; some Dr. Hedin compares to

fiords. The draft made by them upon the river's resources, as well as

the evaporation from them, evidently must be very large. Cut off from

the river they become saline. But a slight degree of salinity is not fatal

to the fish they contain. According to the fish-consuming inhabitants
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of the Lop, it improves the condition and flavour of the fish ; and the

fishermen sometimes keep the inlets to the lagoons closed for a period

of two or three years or more, just as they keep them open when
threatened with permanent closure. In the vicinity of the Lop region

the local population on the Tarim are ichthyophagous fishermen and

shepherds. Although sparsely distributed in small hutted villages, it is

more numerous than the population further up the river. There, days

were passed without a human creature being seen. Such population as

exists are nomad shepherds in charge of flocks. Not that the explorer

was wholly cut off from the outside world during his long cruise. He
was several times visited on the left bank by parties from towns on the

land route to the north, which tidings of his approach had reached. In

these regions of long distances, scattered population, and scant production,

journeyings to and fro are habitual. For this reason the headquarters

winter camp at Tura-sallgan-uy soon became a place of thoroughfare and

resort.

Exploration in the Sand Desert.

Unable for the time being to continue his investigations in the Lop
by boat, Dr. Hedin filled up the winter months by an expedition in a

direction south-west by south across the sand desert to the regions

about Cherchen, and thence back to Tura-sallgan-uy down the course

of the Cherchen river and up the Tarim. Setting out with a small

party on the 20th of December 1899, he regained his headquarters

encampment on the 24th of February 1900. The distance across the

desert was 177 miles, and the journey over it lasted from the 20th of

December till the 8th of January. Dr. Hedin was not an inexperienced

traveller in the Takla Makan desert, yet he now added considerably to

his store of facts concerning it.

Heat and drought he found were not its sole climatic conditions.

The temperature fell at times to —22° F. The sky for many days was

shrouded by dense drifting clouds and the atmosphere was thick with a

yellow grej^ haze. It was a land of everlasting twilight. Bitter winds,

sometimes rising to veritable black tempests laden with sand, pursued

or opposed the travellers for the greater part of the journey. On the

2nd of January they were met by snow-storms driven before southerly

and westerly gales, which continued almost incessantly for four or five

days. The snow quickly disappeared during the day on the slopes of

the sand hillocks that faced the south, but it lay deep on their northern

slopes and in the hollows. In the morning the eye gazed on every side

over a vast undulating snow-field ; later on, the landscape to the north-

ward was the familiar expanse of bare sand, to the southward a wintry

prospect of snow.

In his previous journeys in the western part of the desert Dr. Hedin

had seen the sands ranged in obtuse ridges and hummocks trending

nearly north-north-east and south-south-west with hollows between

them. The convex side of these dunes with a comparatively gentle

slope fell away towards the east ; the concave side with a steep descent

faced the west ; and the curving ends of the dunes intermingled them-
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selves with the bodies of others lying to the west. All this he now
again saw. But whereas, before, the crests of the dunes were not found

to rise to more than fifty or sixty feet above the bottom of the inter-

vening sand hollows, in the eastern desert they Avere sometimes piled up

to the height of three hundred and fifty feet, and the intervening

hollows were bare open depressions running for considerable distances

between the dunes. At the bottom of these cavities, or bayirs as the

Lop natives call them, were flat expanses with a soil, at first, of moist

fine dust, and later, as the traveller penetrated further into the desert,

of sand or clay overlaid by sand and impregnated with salt. At one

particular spot a thick deposit of pure salt was found. Some of the

more easterly bayirs contained pools of brackish or salt water, and in

most of the others ground water, generally saline or bitter, was obtain-

able by digging a few feet. Tamarisks and reeds were found growing

in the bayirs. In the heart of the desert seventy or eighty miles from

the nearest fresh running water the explorer was astonished to come
upon reeds and a solitary tamarisk. His route thus far had lain through

the bayirs and over the isthmuses of sand connecting the dunes. Forty

bayirs had been traversed. Then they suddenly disappeared—evidence

possibty of less regular and more conflicting winds ; and the desert, before

the snow fell, assumed the appearance of a billowy ocean of sand. It was

therefore with an intense feeling of relief that, not many days after,

the party sighted the poplar forests skirting the Cherchen river.

The rest of the journey up the frozen river to Cherchen, thence west-

ward to Andere, and thereafter back again to Tara-sallgan-uy, was, save

for the extreme cold and the snow, comparatively uneventful. But it

furnished further evidence of the south-westward encroachment of the

desert sands within historic times upon the domain of civilised man
along the foot-plains fringing the northern slopes of the Kwen-lun, and

of the obliteration of life-giving streams that had once kept on their

way to the north and east much further than the Cherchen river and

others parallel with it do in the present age.

The great factor in giving movement and form to the desert ocean,

as has long been observed, are the winds, the prevailing direction of

the more violent and dust-carrying of which during the rainless and

snowless months in East Turkestan is from east and north to west and

south. But what of the peculiar feature of the country just described

—

its bayirs 1 Dr. Hedin tells us the native tradition :

—

"These, according to the natives [of Lop], were formed by the nortli-east wind

sweeping the sand away. . . . All they could say was that many hundreds of

years ago there lived, a long way towards the south-west, a heathen race ruled

over by one Atti Kush Padishah. Holy imams had gone there to preach the faith

of Islam, but the people refused to listen to the new faith ; so the imams cursed

them and invoked God's vengeance upon their country, and it rained sand for

several days, until the country, and all its inhabitants, and all their cities were

buried under it."—(Vol. i. p. 243.)

We have here perhaps a confused echo from Khotan of the times when
Islam was contending with Buddhism, and the sand, driven perhaps by
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storms of exceptional violence, had begun to encroach upon its outlying

settlements to the north and drive off its inhabitants.

Dr. Hedin puts forward no definite theory in this book. Here are

some of his remarks :

—

" The sheer illimitable accumulations of sand which are spread out oyer this

part of the interior of East Turkestan are arranged in a sort of network pattern,

and the bayirs of which I am speaking lay inside the meshes. No matter what

point on the river [the Tarim] we started from, we should of necessity have got

into an unbroken continuity of bayirs all running in the same direction, namely,

towards the south-south-west. And yet these depressions are subject to important

changes even now. As we advanced we found their bottoms become firmer, and

consequently more convenient for the camels, as well as drier and covered with a

greater depth of sand. Then at their edges clay began to show itself in the shape

of ublong terraces or steps, four or five feet high, or even simple cornices project-

ing through the sand. These, however, did not owe their origin to the erosive

force of the wind, but to the action of water ; in fact they resembled ancient

beach-lines marking the different levels of lake or river. This view, that the

bayirs indicated lake-basins, was borne out by their basin-shaped formation, and

the concentric arrangement of the terraces, the belts of soil impregnated with salt

(shor) ringed round by zones of actual salt—precisely the appearance which the

existing marginal lakes of Yanghi-koll, BashkoU, Tana-bagladi, etc., would assume

supposing they were to dry up.

" Nevertheless, I was rather disposed to believe that we were travelling along the

bottom of an immense inland lake or sea. This view was supported by the general

level of the whole Tarim basin, by the direction in which the two rivers, the Tarim

and the Cherchen-daria, flow, and by the position of the several chains of bayirs
;

for each of these chains curved like a bow, while all radiated from a point inter-

mediate between the old Lop-nor and the existing Kara-Koshan, or the point

wThere the lowest depression of the whole Tarim basin occurs. But the problem

is a complicated one, and too long to be properly discussed in the present book
;

it must be dealt with in a special scientific work."—(Vol. i. p. 266.)

Altogether, the mystery of the solid floor of the desert and its covering

of sand presents problems of extreme interest to the physiographer.

The Examination of the Lop Basin.

Dr. Hedin now resumed his investigation of the water system of the

Tarim. The central question was as to the extent and character of the

great inland reservoir into which the Tarim, supplemented by its large

eastern affluent the Koncheh, and the Cherchen river empty their

surplus waters, the Lake of Lop, Lop-nor. The lake is figured on old

Chinese maps of East Turkestan. But the site shown in these is now
dry desert ; and the terminal lake and lagoons—the Kara-Koshan—into

which modern travellers have found the waters of the Tarim to tail off,

lie about a degree south of the lake of the Chinese maps. Moreover,

the water of the modern lake is in great part fresh, whereas the per-

manent inland lakes of Central Asia which possess no outlet are almost

universally, if not always, salt. Assuming the accuracy of the old maps,

how is the present distribution of the waters of the Lop region to be
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accounted for
1

? Dr. Hedin believes that the old maps are correct, and
after his journey of 1896 he expounded a generalisation explanatory of

the apparent discrepancy between them and the geographical features of

to-day. It is that the terminal lake of the Tarim water system has shifted

its position since the old maps were constructed; that under the atmo-

spheric and terrestrial conditions of the region it is liable to secular

shifting ; and that while the subsidiary backwaters and lagoons dependent

upon the lake tend to become saline through evaporation, those parts of

the shifting lake which are deeper and are affected by the moving
waters of the inflowing river, are not suffered to become wholly salt.

All the observed facts upon which the explanation was based cannot

be marshalled here. But the main facts are these. The whole region

of Lop is a vast depression, with only slight natural variation in level.

Part of it is covered with loose sand, and where clay deposits are

exposed the surface is reduced to dust under the desiccating sun of

summer and the pulverising frost of winter. For many months of the

year, if not at all times, the land surface is swept and abraded by
tempests from the east and north. Under the force of these storms the

configuration of the surface is subjected to constant, if slow and im-

perceptible, modification, depressions and ravines being scooped out

and raised tracts accreted. In the river and lake, on the other hand,

a constant deposition of silt and growth of choking vegetation go on.

By this their beds are raised and compressed; and eventually their

waters, especially in times of abnormal flood, are spilled into the lines

and tracts of depression within their reach.

In order to test the conclusion thus formed, Dr. Hedin now set out

to examine the supposed old site of Lop-nor. Twice traversing it, he
found it to be a bare, storm-swept, alluvial plain, the surface of

which was intersected by wide and deep ravines excavated by the

winds and running in a north-east to south-west direction. The sides

of the ravines exposed, in broken terraces, the underlying strata of

clay, and their floors were strewn with shells which had dropped out

of the clay. What had doubtless been the northern shore of the lake

lay between fifty to sixty miles north of the nearest shore of the

modern Kara-Koshan. Its position was marked not only by the re-

mains of trees, bushes, and reeds that had once lined the margins of

its inlets, but also by the ruins of houses and towers and other relics of

extensive human occupation. Starting levelling operations from this

point, which was seven and a half feet above the level of the northern

shore of the Kara-Koshan, Dr. Hedin found that the contour of the

ground fell away to the southward into a vast depression, out of which
it did not rise till he had traversed twenty miles. After this a fairly

uniform contour was maintained across a hard salt-impregnated desert

—

evidently the raised bed of an ancient salt lake—until it again declined

as the shore of the Kara-Koshan was approached. He, further, sailed

up and down, and penetrated through the rank vegetation surrounding,

the streams and lagoons in the delta of the Tarim and the Kara-Koshan
lake. The appearance of these was much altered since he saw them in

1896. The open lakes of that year were now overgrown with vegeta-
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tion ; new open ones had been formed alongside of them. And last of

all, wandering along the northern shore of the Kara-Koshan, he for him-

self beheld spill water from the delta or lake 'threading its way with

frothy current through dry hollows in the desert plain northward

towards the site of the old lake.

The ruins which Dr. Hedin discovered on what had probably been

the northern shore of the old Lop-nor were scattered over a considerable

area. There were four groups of them, each containing a number of

houses, whose plans and dimensions could still be made out. More
than one high clay tower was discovered, and around these houses had

been settled. Some of the houses had been built entirely of wood
;

others partially of wood and of sun-dried clay. The ransacking of the

ruins and excavating of the earth-heaps about them yielded a rich

antiquarian store : carvings, earthenware vessels, coins, inscribed tablets

of wood, and, most precious of all, a large bundle of manuscripts on

paper written probably in the third or fourth century of our era. By
means of it there has been recalled to knowledge the district and town

of Lou-Ian. The name is found in extant Chinese geographical and

historical works. But their locality has long been lost to human ken.

In their own time the town and district were known throughout Central

Asia. Before the Christian era they formed a little kingdom independent

of China. But about the beginning of that era, it became subject to

China. The inhabitants were a busy pastoral and trading as well as

fishing people, similar perhaps in many respects to that now occupying

Yarkand, Khotan, and other existing towns of Turkestan. Such agri-

cultural lands as they had, situated upon the northern shore of Lop-nor,

were probably watered by irrigation channels from the Tarim, the

Choncheh-daria, and the Kurruk-daria—the last being a stream, now a

dry watercourse, that flowed from the Kurruk-tagh range, which skirts

the desert further north. Through Lou-Ian doubtless passed one of

the great highways connecting the Far East with the Western world. It

is evident that in this region there remains much for the antiquarian to

unearth and decipher.

Explorations in Tibet.

The journeys during which the fine piece of geographical research

that has just been described was worked out, occupied a considerable

time—from the 5th of March to the 6th of May 1900 ; and again, after an

excursion into Northern Tibet, from the 27th of January to the 8th

of April 1901. Having completed it, Dr. Hedin turned again towards

Tibet. His travels in that country lasted, first and last, from the 30th

of June to the 5th of December 1890, and from the 17th of May to the

20th of December 1901, on which day he arrived at Leh in Ladak. In

these intervals he thrice traversed, by different routes, Northern and
Central Tibet between latitude 39° and 34° N., and within longitude

88° and 91° E. ; he attempted to approach Lassa, getting as far south as

latitude 32^° N. ; and he then travelled westward for eleven degrees of

longitude through South-western Tibet. The journeys were necessarily
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made in summer and autumn ; at no other season is travelling possible

in those elevated regions.

His various courses' across Northern and Central Tibet led Dr. Hedin
through vast tracts presenting, in both journeys, the same general

orographical and hydrographical features. Starting from the Lop, which
lies about 2700 feet above sea-level, the traveller ascends the hard,

debris-covered slopes of the Altyn-tagh, the most northerly of the

ranges that form the Kwen-lun mountain system. Except for occasional

oases in the gullies that furrow these slopes, they are waterless and
barren. The range is surmounted through passes at from 9000 to

10,000 feet in altitude. It is succeeded, southward, by a series of

parallel ranges—wholly uninhabited except during the temporary visits

of hunters and gold-diggers—with intervening valleys, and drainage

channels emptying into salt-lakes witbout outlet. The height of these

ranges and valleys rises as they follow one another, and the climate

changes from one of summer drought and heat to extreme cold and wet.

Through the Chimen-tagh, the fourth of the ranges, the traversing passes

are more than 14,000 feet above sea-level, and the valley beyond is

1 3,700 feet. Seen from the north, the Chimen-tagh had for Dr. Hedin the

appearance of a gigantic mountain chain ; seen from the south it seemed
insignificant. So with the climatic character of these ranges. The outer

are bare, without perpetual snow, and rounded and weathered in form

;

the Chimen-tagh is alpine in character, is broken and serrated, and has

a copious precipitation with abundance of low herbage. It is followed

on the south by two more parallel ranges of still rising altitude : and
then after an interval of broken country—sand-dune, steppe, mountain,

and salt lake—by the Arka-tagh, the most southern of the ranges of the

Kwen-lun system. The passes through the Arka-tagh, which are all but

impassable from their roughness and steepness, lie more than 17,000
feet above sea-level. From them the traveller, about latitude 36° N.,

emerges on to a vast elevated region of open plain—quagmire and dry

steppe—intersected by streams draining into terminal salt lakes, and
bounded and intercepted everywhere by snow-clad, glaciated mountain-
masses, the passes through which sometimes rise to nearly 18,000 feet,

and are encumbered by fractured and splintered debris. The general

trend of the valleys and streams is east and west, and the terminal lake

reservoirs, some of which are of great extent, are invariably salt. Dr.

Hedin was cheered now and again by clear, warm days with a scorching

sun. But the prevailing weather conditions are high wind and hurricane

—mostly from the west and north—rain and snow, and a temperature that

even in midsummer fell to the freezing-point. Xo more desolate and inhos-

pitable space is to be found upon the face of the globe than the chaotic

mountain region between the Altyn-tagh and Southern Tibet. The highest

passes and heights are almost destitute of organic life; and the valleys and

steppes bear only a low herbage, which is often scant and poor. Yet in

some places it supports a considerable amount of animal life—wild yaks,

wild asses, antelopes, hares, marmots, and rats. The flowing streams and
the lakes with outlets, which are fresh, contain fish; in the terminal lakes,

which are salt, organic life has died out. Xo fuel is obtainable except
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the droppings of wild animals, and the stages of the explorer's journey

must often be regulated by the prospect of finding this fuel. It is

a region uninhabited and uninhabitable by human beings, until, in Hear-

ing Southern Tibet, about latitude 34° N., the little black tent of a

Tibetan yak hunter may be met, and further on a Tibetan family or two

herding their yaks and sheep. The number of these encampments

increases as the traveller goes southward. But at the most they are few

and scattered.

Proceeding westward to Ladakh along the confines of Central and

Southern Tibet, Dr. Hedin had not so much occasion to cross mountain

ranges like those encountered on his southward course. There were still

elevated mountain tracts to traverse. But for a considerable part of the

way he was able to travel through valleys and along lakes running east

and west. The height of these above sea-level sometimes fell below

15,000 feet, and his most formidable opponents were high westerly

winds, and cold which sent down the thermometer sometimes to 25° F.

Of the stratigraphy and petrology of the mountains of Tibet Dr.

Hedin says little. But he does not confirm the observation of volcanic

cones in Western Tibet made by some previous travellers.

On the salt lakes of Western Tibet evidence of desiccation in the

form of old beach-lines was often seen. In the case of the Pang-gong,

the most western of these salt lakes, the highest old beach-mark was

177 feet above the existing water level of the lake. The causes of the

phenomenon evidenced by these old beaches Dr. Hedin does not discuss.

But the water system of the whole of Western and Central Tibet is now
self-contained. It was only within three days' journey of Leh, soon

after leaving the western end of the Pang-gong lake, that Dr. Hedin

crossed a low watershed of sand and gravel whence the westward

drainage descended to the Indus. The watershed was little above the

existing level of the lake ; and at some time in the past, when (as we
know) the level of the lake stood higher, its surplus water also was

probably discharged into the Indus drainage system.

The story of the explorer's adventurous attempt to reach Lassa must

be left to readers of his book. The attempt was bound to fail, as all

others by solitary European travellers in recent years have done. No
violence or discourtesy on the part of the Tibetan officials was met with.

They, on the contrary, supplied Dr. Hedin with carriage and stores,

without which he would probably never have succeeded in getting to

Leh. Nor need we dwell upon the cost in life and labour of the whole

Tibetan exploration. Enough here to quote Dr. Hedin's summarising

remarks :

—

" It is indeed a most serious undertaking to keep together a big caravan

in Tibet. Travelling in that country is nothing like so easy a business as

people think ; nor is there any pleasure associated with it. You travel so many

miles at the cost of so many lives, men. horses, and camels, and it is not without

reason that we mark travellers' routes red on our maps—their journeys have been

made at the price of blood. Were I to put a red cross on my map at every spot

where a life was lost, it would be easy to trace the route of my caravans across the

centre of Asia.
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" Those who, from the advantage of a comfortable easy-chair and a warm fire,

sit in judgment upon a journey of this description and weigh up its results, may

readily acquire some conception, though only a faint one, of what a journey

through Tibet is like without going all the way to Tibet. They have only to travel

in the depth of winter a few score miles away from their own doorstep, along

a country where thex*e are no roads or paths, with a temperature of twenty below

zero Fahr., and ride a horse that stumbles at every step, and when they stop at

night, sleep in a cold, fireless tent with the wolves howling all round them in the

sheer, unconquerable wilderness. Yet even that would be infinitely short of

what Tibet is like. ... It is impossible to form any conception of what it is like
;

it is a veritable via dolorosa."

After a visit to India, Dr. Hedin again turned north, and crossing

the Kara-Korum, reached Yarkand and Kashgar in May 1902.

PROCEEDINGS OF THE ROYAL SCOTTISH GEOGRAPHICAL
SOCIETY.

A meeting of Council was held on the 16th March, Sir James

A. Russell in the Chair, at which the following ladies and gentlemen

were elected members of the Society :

—

George R. Lyall. Sister Mary Aquin.

J. C. Lipp. General Bailey, R.E.

Charles G. Gourlay. Sidney Boulton.

Thomas Dunlop, C.E. Lieut.-General J. P. Sherriff.

William Sinclair. E. Maughan.

J. A. C. Younger. Mrs. E. U. Cunningham.

Thomas Hill. Miss Julia Blanshard.

Miss M. Bartholomew. George S. Gardner.

Frank M. Young. Adam Maitland.

C. J. Morehouse. W. A. A. Balfour.

David Burness Walker. James F. Roxburgh, LL.B., W.S.

James Buncle. George I. N. Logan-Home.

George Waddell, Jr. James Gillies Smith

Mr. James Currie was elected Honorary Treasurer in room of

Col. Bailey, R.E., resigned.

The Earl of Stair was elected a Vice-President of the Society.

Sir Colin George Macrae, Col. Bailey, R.E., and Mr. W. G. Burn-

Murdoch were elected members of Council.

Meetings in March.

At Glasgow, on Monday, 7th March, Lieut. E. H. Shackleton delivered

an address entitled " Farthest South with the Discovery," when Mr.

W. F. G. Anderson was in the Chair. On Tuesday, 8th March, Mr.

William Garden, M.A., delivered an address before the Aberdeen Branch

entitled " The Rocky and Selkirk Ranges." Mr. John Clarke occupied
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the Chair. On Thursday, 10th March, Professor Robert Wallace de-

livered an address at Edinburgh on "Camp Life in Argentina," Mr.

Ralph Richardson being in the Chair. At Edinburgh, on the 17th

March, the Hon. John Ferguson. C.M.G., read a paper on "The Attrac-

tions of Ceylon : and Notes on a Journey through Japan and the Pacific

Coast of America." Mr. W. B. Blaikie occupied the Chair. The Hon.

John Ferguson repeated his address before the Glasgow Branch on

the 21st March, when Dr. R. Gourlay presided. At Glasgow, on

Friday. 18th March, in co-operation with the Philosophical Society,

Ethnographical Section, Captain A. Boyd Cuninghame read a paper

entitled "A Pioneer Journey in Angola," Mr. William Ewing presiding.

At Aberdeen, on the 22nd March, Dr. J. S. Flett delivered an

address on "The Recent Eruptions in the West Indies." Mr. John

Clarke occupied the Chair. Dr. Flett repeated his address before the

Dundee Branch, Mr. I. Julius Weinberg presiding. At Edinburgh,

on the 24th March. Miss E. Sykes lectured to the Society on "Life

and Travel in Persia.'' At the Synod Hall, Edinburgh, on the 2 9th

March, Mr. Arthur Diosy, F.U.G.S., Chairman of Council of the Japan

Society, addressed the Society on "Russia and Japan: the Present

Situation in the Far East." Sir Colin G. Macrae occupied the Chair.

GEOGRAPHICAL NOTES.

ASIA.

Irrigation in Siam.—A note iu the Board of Trade Journal xliv. 378) gives some

account of a recent scheme for the improvement of the existing system of irriga-

tion in Siam. The area concerned is the lower valley of the Menam river, which

constitutes the most densely populated part of the kingdom. The coast strip of

Pegu and Tenasserim has a rainfall of over 100 inches, owing to the sweep

of the south-west monsoon, but the ridge of mountains which separates British

Burma from Siam cuts off much of this rainfall from the Menam valley, and in

ordinary years the supply of water is quite insufficient for the needs of the rice-

crop. Rice is the chief crop and is the staple food of the country, and the

existing system of irrigation consists of klongs or canals, which interconnect

the chief rivers, and generally speaking run at right angles to the direction of the

rivers. But the water in these canals can only reach the fields at the time of

the highest flood, and at other times the water has to be raised by primitive

water-lifts. The existing klongs could be greatly improved by the provision of

locks in the lower part of the Menam plain, which would render the water

available over a longer period, but it is suggested that the best result would be

obtained by the construction of a weir across the Great Menam at Chainat, where

the river debouches from between low ranges of hills. The weir would have a

total length of about 200 metres, and would secure perennial irrigation to the

valley of the Lower Menam.

'AFRICA.

French Mission to Lake Chad.—As was briefly noticed in our last issue, Captain

Lenfant has been successful in proving the existence of a through waterway

between the Benue and Logone rivers and thus in establishing a direct connection
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between the Atlantic and Lake Chad. The most interesting part of the journey

is the voyage up the Mayo-Kebbi, a tributary of the Benue, which above Bifara

has not been previously navigated by a white man. As the river was ascended

the current became more and more rapid, until at the village of Lata, about 80

kilometres above Lere, the river was found to run in a deep gorge with precipitous

walls, and to have its course broken by falls. Only some 20 kilometres of

distance separate Lata from the depression of Tuburi, but these 20 kilometres

constitute the most difficult part of the journey, for there is a difference of level

of 110 metres. The party found that the Kebbi as it leaves the lake enters a

series of gorges containing many rapids, and as it nears Lata falls in three

successive cascades, which constitute the magnificent falls of M'Burao. The

uppermost step of this gigantic staircase has a height of 10 metres, the second of

12, and the lowermost of about 50 to 60 metres. The existence of these falls render

portage necessary, and Capt. Lenfant was obliged to take his boat to pieces, and

after considerable delay succeeded in obtaining porters to carry the sections to

Gurunsi on the Tuburi. At Gurunsi the process of navigation recommenced, and

it was found that the Tuburi is an extensive marsh, with banks of scarcely five

metres in height. It has a length of 100 kilometres, and presents a series of pools

and grassy plains, upon which rice is cultivated. Between the Tuburi and the

Logone lies a depressed area, some 2 to 3 kilometres wide and about 20 long, which

resembles a narrow park with grassy swards, trees and villages. At one side is

a feebly marked river-bed, consisting of pools and water-holes, connected by

shallows, partially overgrown with vegetation. At the time when the expedition

passed, the period of high water had gone by, but from the watermark they

concluded that the maximum depth had been 1m. 38. The period of maximum
water usually lasts for six weeks, from August 15 to October 1, and during this

period vessels drawing 3 feet of water can pass with ease, while for a further

period of from July 20 to October 25 navigation is possible for vessels drawing

2 feet. The object of this mission, it is necessary to point out, was not purely

scientific, but was primarily economic

—

i.e. it was to discover if possible a means

of communication between the Atlantic and Lake Chad which should be an

improvement on the present long and costly route by way of the Congo, the

Mobangi, and the Shari. This is enormously expensive—the cost of transport

being given as 2000 francs per ton, with a loss of 50 to 60 per cent.—as well as

being very long. Captain Lenfant claims that the new route should only take

69 days, as against the five months which the Congo route involves, and that the

cost of transport will be reduced to 500 francs per ton with a loss of only about

1 to 2 per cent. Against these advantages must be placed the very limited period

during which the new route will be available per annum. Whether, however, the

new route does or does not fulfil all that is hoped for it, Captain Lenfant is to be

congratulated on the successful accomplishment of a very arduous piece of work.

Flora of the Cape Peninsula.—In the Trans. South African Philosophical

Soc. (xiv. 1903), Dr. H. Bolus and Major Wolley-Dod give an interesting list

of the flowering plants and ferns of the Cape peninsula, with a general introduc-

tion describing the natural conditions. The Cape peninsula is a narrow

mountainous tract, running nearly north and south, situated at the south-western

extremity of Africa, and extending for about 40 miles with a width of from 2

to 8 or 9 miles. With the mainland the peninsula is connected by a low-lying

region known as the Cape Flats. The area of the peninsula is about 198 square

miles, or about one-fourth larger than the Isle of Wight, which contains 155

scpiare miles. The peninsula is traversed by a range of mountains which
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culminates in Table Mountain (3562 feet;. The mean annual temperature is 61°

F., the mean winter temperature being 54° F. and the summer 68° F. The rainfall

varies greatly at different parts of the area, an average for the last ten years

giving 21 inches at Sea Point and nearly 62 inches on Table Mountain. The

point of importance as regards the vegetation is. however, that in all cases the

greater part of the total rainfall (usually three-fourths of it) takes place in the

five months May to September, the other seven months being very dry. This fact

gives to the vegetation a prevailing xerophytic character. In other words, the

plants are such as are capable of withstanding the effect of prolonged drought.

This is seen in the prevalence of dwarf bushy plants, with small and heath-like

leaves, that is such as give off water slowly. This gives a marked absence of

luxuriance, despite the wealth of species. Further, as in most regions where

xerophytism is pronounced, large trees are rare. Again, a striking feature of the

area is the absence of turf. Grasses are by no means wanting, but they tend to

grow in scattered tufts, intermingled with other plants. The absence of turf

gives a singularly bare look to the mountain sides. In these respects the flora of

the Cape peninsula agrees with that of the larger region of which it geographically

forms a part, as it does also in the great wealth of species, and in the scarcity of

social plants, or in other words of plant-associations, so conspicuous a feature in

our own island. Some idea of the great wealth of species in the area may be

gained from the following comparisons :— in the Cape peninsula (area 197 square

miles) there are 2117 flowering plants, in the Isle of Wight area 155 square

miles) 867, in Madeira (area 300 square miles) 710. Another point of interest

is the great vertical range of the plants. Thus 19 plants have a range of 1000 feet

and no less than 11 a range of from 3000 to 3500 feet ; this is again in marked

contrast to the conditions which prevail in Britain.

Afl regards the origin of the flora, the authors have nothingto add to the views

expressed by Sir Joseph Hooker (1869), who first pointed out the remarkable

affinities between the Mora of South-Western Africa and that of Australia. The

flora is undoubtedly a very old one, and the authors, in speaking of the theory

that it is gradually dying out, express the opinion that the prevalent custom of

burning the vegetation annually is assisting to exterminate some of the native

plants. There is, however, evidence to show that the practice is of doubtful

utility, for the plants which are least useful for grazing purposes are those most

difficult to eradicate by burning. In this as in other similar instances it is

most important that the aid of science should be called in before it is too late

to determine the exact effects produced by such a crude and empirical method,

lest it be found to have wrought irreparable damage. As regards the positive

effects of man upon the region, apart from forest trees very few foreign plants

seem to have succeeded in establishing themselves. Large plantations of forest

trees have been made under Government auspices, and several of the trees seem

to have established themselves and to seed freely. Of these the most successful

seem to be the Cluster Pine (Finns pinaster) and some Australian species of

Acacia. The pine is longer lived than the acacias, and almost completely kills

out the indigenous undergrowth, so that its effects in the future may be of great

importance.

It is impossible here to enter into any detail as to the composition of the flora

of the peninsula, but the paper may be strongly recommended to the botanist, as

well as to the student of geographical distribution, as a most instructive one.
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GENERAL.

The Scope of Geography.—Professor W. M. Davis delivered an address on

"Geography in the United States" before the American Association for the

Advancement of Science, reported in full in Scii nee (xix.), in the course of -which

he brings forward many suggestions as to the best means of developing

geographical knowledge. He lays special stress upon the fact that the limits of

geographical science are usually not strictly drawn, so that geographical societies

are often found to concern themselves largely with questions which are not

geographic at all. Professor Davis gives as Ii is own view of the limitations of

geography that the essential point is that it is concerned with " the relation

between the elements of terrestrial environment and the items of organic

response." " Thus defined, geography has two chief divisions. Everything about

the earth or any inorganic part of it, considered as an element of the environment

by which the organic inhabitants are conditioned, belongs under physical

geography or physiography. Every item in which the organic inhabitants of the

earth—plant, animal, or man—show a response to the elements of environment,

belongs under organic geography. Geography proper involves a consideration of

relations in which the things that belong under its two divisions are involved.'"'

In other words, Professor Davis does not recognise mere descriptions, whether of

the earth or of its inhabitants as geography in the true sense, for he conceives the

latter must always include the conception of a relation between the organism and

its surroundings. The facts with which the geographer is concerned are the

c )inmon property of several sciences—" for it is not so much the thing that is

studied as the relation in which it is studied that determines the science to which

it belongs." It is of interest to compare this definition with that given by

Dr. H. R. Mill in his address to Section E of the British Association in 1901,

which will be found in full in our volume for that year. Professor Davis's

definition certainly involves a much greater limitation of the science. Thus he

states that a description of e.<j. the course of the Mississippi is not truly geographic,

as long as the subject is treated without reference to the consequent distribution

of human settlements in the area.

Temperature of Hungarian Salt Lakes.—Allusion has already been made here to

the work of Professor v. Kaleczinsky on the absorption of solar heat by Hungarian

salt lakes, which depends upon the presence of a layer of water of low salinity

resting upon one of high salinity (cf. this Magazine, xviii. p. 317). Professor v.

Kaleczinsky has since continued his researches, and finds that the same

phenomenon occurs in other Hungarian lakes besides those previously studied

by him, while he has also received numerous letters from corresj^ondents who have

observed similar conditions elsewhere, e.g. in Wallachia, and in the lagoons which

occur on parts of the shore in Norway (cf. also this Magazine, xix. p. 380). The

author has further conducted a series of observations on tubs sunk in the ground

and filled with various saline solutions, each tub having a superficial layer of fresh

water, while a tub of fresh water served as a control. In the latter it was found that

the warmest layer of water was the superficial one, which never reached a higher

temperature than 30° C. In all the other casts the conditions were the same as

in the salt lakes, i.e. the highest temperature was never obtained at the surface

but in the lower layers. Professor v. Kaleczinsky believes that similar condi-

tions must have prevailed in geological times, and that the layers of salts obtained

in salt mines form, as it were, a kind of geological thermometer. Thus he believes

that the rings of anhydrite well known in salt mines have been deposited in

summer when the temperature of the water was high, while the deposits of rock
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salt took place in winter when the temperature of the water was low. As the

recorder of these results in La Geographic (ix. 1) points out, it is probable that

tiiey will be found to have considerable bearing on various questions of physical

geography, notably on the question of the reason of the high temperatures

observed at the bottom of certain ocean basins, e.g. the Mediterranean, and some

of the land-locked basins of Australasia. In all these cases the essential

conditions are the same as in the case of the salt lakes, for the presence of a

superficial layer of low salinity has been proved.

Results of tne Nathorst Expedition.—Under the title of Becherches Ociano-

graphiques, Filip Akerblom gives an account of the oceanographical results of

the expedition undertaken by Nathorst in 1899 in search of Andre. The

pamphlet contains a large amount of interesting information on the distribution

of salinity and temperatures in the part of the Arctic Ocean visited by the

expedition, and closes with a discussion of the effects of wind in producing ocean

currents. It will be recollected that Nansen, in considering the causes which

produced the drift of the From, came to the conclusion that the prevailing winds

did not play a large part in the process (see "Oceanography of the North Polar

Bdsin " in Results of the Norwegian North Polar Expt dition). Akerblom joins issue

with the explorer in regard to this point, and shows that if the resultant of the

winds for the whole period of the drift be taken into consideration, it only differs

from the resultant of the total drift by 1 per cent. It is only when the direction of

wind and drifc are considered for short periods that a marked discrepancy

between, the two is appirent, and Akerblom believes that this can easily be

explained. Thus during any given short period the current is not determined

solely by the wind prevailing for that period in one given locality, for the winds

of the previous period maybe still producing an effect, or the current may be

effected by stronger winds prevailing in a neighbouring area.

POLAR.

Baron Tolls Expedition.—There is still no news of Baron Toll. The last

message from him which has reached civilisation is one dated November 8, 1902,

which was found last year by the relief expedition in Bennet Land. This

message stated that Baron Toll was then leaving Bennet Land on his journey

southwards, accompanied by the astronomer Seeberg, and two Yakuts. It is

believed that the party has been carried away by the ice to some unknown region,

and the Russian Academy of Science, under whose auspices the expedition was

arranged, has offered a reward of 5000 roubles to any one discovering the where-

abouts of the party, or one of 2o00 to any one giving an indication which may
lead to its discovery. Though much anxiety is felt, all hope has not yet been

abandoned.

Flora of South Orkneys.—In connection with the scientific reports of the

Scottish National Antarctic Expedition, published in our last issue, we have

received the following communication from Mr. W. Botting Hemsley, F.R.S.,

F.L.S., Keeper of the Herbarium and Library, Royal Gardens, Kew :
—"In

Mr. R. N. R. Brown's interesting note (p. 132) on the vegetation of the South

Orkneys, he throws some doubt on the correctness of WeddeH"s record of having

seen a grass growing in those islands. Perhaps it may interest him and others

of your readers to know that a grass has actually bten collected in the more

southerly South Shetlands. It is the Deschampsia antarctica, otherwise Aha
VOL. XX. Q



218 SCOTTISH GEOGRAPHICAL MAGAZINE.

antarctica, figured in Hooker's Icones Planfarum, vol. ii. (1837), t. 150. The

specimen was collected by a Dr. Eights, a surgeon, I believe, on an American

whaler, und it is now in the Kew Herbarium. The same species occurs in the

Falkland Islands, South Georgia, and in Kerguelen Island. It is, therefore, not

improbable that Weddell was right. Under such conditions as obtain in the

region in question, a plant may appear and disappear. Seeds might be brought

by birds or whalers and germinate and grow without producing seed. Mr. C.

Skottsberg, the Botanist of the recent Swedish Antarctic Expedition, reports

having met with Poet pratensis, in abundance, in South Georgia, where it had not

previously been found. The locality is close to a harbour several times visited

by sealing and whaling ships, and the inference is that the seed was introduced."

Antarctic Glaciation.—Under this title Dr. Nordenskjbld communicates to

La Geographic (ix. 1) a brief paper which is of interest because it confirms in some

points the observations of the Scottish Expedition. Dr. Nordenskjbld speaks

especially of the Snow Hill glacier, and finds that its rate of movement during

the two years of observation was slow, and that, as the Scottish Expediticn also

found in the glaciers of the South Orkneys, fresh layeis of snow are deposited

upon its surface in the summer and not in the winter, for during the latter

season the winds are so violent that they sweep away the snow as it falls. Dr.

Nordenskjbld's observation in regard to the summer increase was confined to the

summer of 1902-3, and he notes the possibility that there is considerable variation

in the summer temperature, or at least that hot periods may occur in which there

is melting of the surface in summer. The expedition found that in winter at

equal depths the glacier had a higher temperature than the soil, while in summer

the glacier temperature is considerably lower than the soil.

COMMERCIAL GEOGRAPHY.

Cotton Cultivation in German East Africa.—The German Colonial Committee

is making great efforts to establish and extend the cultivation of cotton in

German colonies. In German East Africa the extension of the cultivation of

cotton is steadily increasing, and the cotton from Egyptian seed in the coast

districts is valued as equal to the best Egyptian cotton. Up to the present the

results show that Egyptian cotton is best suited to the region, and the expert who

has been appointed by the Committee with his headquarters at Dar-es-Salaam

reports that the colony is especially adapted for the growing of fine Egyptian

cotton. It is, however, believed that the cotton-growing area along the coast

line is not sufficient to render the industry productive, unless railways and roads

are built to facilitate the development of an undertaking which promises to

become one of the greatest value for the imports of the German Empire.

—

Board

of Trade Journal.

NEW BOOKS.

EUROPE.

Imjrresxions of Spain. By Albert F. Calvert, F.R.S.E. London: George

Philip and Son, 1903. Price 10s. Gd,

Mr. Albert F. Calvert is well known to our readers as the author of some

works on Australia, where his attempts at exploration could not be called very

successful. He has now turned his attention to Spain, and in this handsome
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volume he gives us his "impressions," the result of several visits to the land of

romance. We believe that if the question were put plainly to him, he would be

fain to confess that the glamour of Spain and the charm of the Spaniards have so

completely fascinated him that he cannot now be considered an impartial witness.

Everything in Spain—even a bull-fight, his description of which is intensely

realistic—is couUnr J* rost ; and the lessons of the past and the status quo of the

present, which to the ordinary onlooker betoken a fallen and broken-down country,

are dismissed by him as ephemeral and unworthy of serious consideration. It is

true he remarks, "That Spain has been misgoverned, her governments have been

incompetent, and her official parasites insatiable, is only too true, and it is scarcely

to be wondered at if her people have grown dispirited, pessimistic, and distiustful

of everybody except their individual selves." But he rejoins, "Nobody who has

any acquaintance with the Peninsula and its people can listen without impatience

to the jeremiads of the superior politicians who predict the decay of Spain." So

far as we are aware no one predicts the decay of Spain now because its decay is

a fact patent to every one. Indeed in the very same page Mr. Calvert puts his

finger on the real misfortune of Spain when he says that " in spite of the dramatic

epoch-making vicissitudes, and the strongly contrasted periods of greatness and

disruption that Spain has experienced by turns, she has altered 8S little as any

European country." The mournful truth is that she has altered much less, and it

La just because other European countries have altered themselves freely and have

adapted themselves to the requirements of the advance of the age, while Spain

has remained stationaiy and ultra-conservative, that they have progressed and

Spain has sunk to the condition in which she now is.

So far as we can make out, there is no plan or system in this work. It seems

as if Mr. Calvert had come into possession of a great number of photographs— and

excellent photographs many of them unquestionably are—and he has grouped his

remarks about his impressions round them. Beginning at Madrid in the centre

of the country, we jump to Barcelona on the north-east corner, thence to tLe east

coast and Murcia, then to Toledo and south to Cordova, and so on. But setting

aside this want of plan, we may say at once that the book is written with whole-

hearted enthusiasm and keen appreciation of its subject. The author confines

himself for the most part to descriptions of the buildings, scenery, and people, and

he says very little of what is a very important factor in the life of a Spaniard, viz.,

his religion. If the reader remembers that Mr. Calvert is an enthusiast, and that

his remarks are confined to only some of the impressions caused by Spain, then he

can enjoy this book very much. For Mr. Calvert has the pen of a ready writer,

and is an adept at graphic and picturesque description. Perhaps the most valuable

part of the book is the last chapter, in which he gives an interesting account of the

mining conditions and possibilities of Spain. There are more than two hundred

and fifty illustrations, full-page and sn aller, many of them beautiful.

ASIA.

To-day in Syria and Palestine. By William Eleroy Curtis. Chicago, New
York, Toronto : Fleming H. Bevell Company, 1903. Price Is. 6d.

We gather from the preface to this work that it is a reprint of letters which

appeared in the Chicago Record-Herald in 1901, and is the result of requests that

these letters might be preserved in a permanent form. This quite accounts for

the sketchy, loose style of the work and also for the colloquialisms in dealing with

sacred subjects, which apparently are ncceptable to the readers of the Chicago
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Record-Hi raid, but which arc repulsive and even worse in the ears of most people

on this side of the Atlantic. The author indulges freely in the usual invective

and denunciation of the mismanagement and tyranny of the Turks, and he was

evidently much impressed by the success of the Germans who have settled in

Palestine. He says, "Wherever a German has driven a stake in Palestine there

is a bright spot ; there is comfort, cleanliness, and improvement of every kind,

and the German colonies scattered through the country are bits of Paradise com-

pared with the conditions that surround them. The Psalmist who exults over

the oases in the desert, the Song of Solomon that extols the springs in dry places,

express the feeling of modern travellers when they find a German settlement, and

pray for the day to come when the entire area of Palestine may be given over to

their control. Every other nationality—the French, the Italians, the Russians,

the Greeks, and the Jews—have had their turn, but have failed. The Germans

are successful everywhere." The book contains a couple of dozen very common
place illustrations and a very indifferent map.

AFRICA.

Big-Game Shooting ami Travel in South-East Africa. By F. R. N. Findlay.

Price 15*. London : T. Fisher Unwin, 1903.

One of Mr. Findlay's expeditions was in the district of Portuguese South-East

Africa, lying between the Zambesi and Pangwe rivers, and another was in Zululand.

There are also chapters on Migratory Springbuck and Waste Lands in Mashona-

land by his uncle and aunt, Mr. S. C. Cronwright-Schreiner and Olive Schreiner.

Every one who has carried out a successful big-game hunting expedition, and can

write a good account of it, is sure of a wide circle of readers. Mr. Findlay has

done both, and there is little doubt but that his book will be largely enjoyed and

appreciated. His expeditions are not mere carnivals of slaughter. He is a sports-

man with a conscience. One comes across, for example, the following passage :

" When the hunter's blood is up he is merely a killing animal ! All his energies,

mental and physical, are concentrated on one idea, to slay, to the exclusion of

all else ; but when the deed is done there comes to the hunter, unless he is of a

very brutal and undeveloped type, a feeling of regret and pity. The higher

faculties of his intellect assert themselves, and there comes the regret that he has

cast into the void what was so wonderfully made." It is to be hoped that brother

sportsmen will recognise this lucid analysis of their feelings as true, but one

has to face the suggestion that if Mr. Findlay's regrets were as numerous as

his trophies, he must have had a good many qualms of conscience in the course

of a single afternoon. If there is just the slightest tinge of inconsistency

in one who has shot so straight and so often as Mr. Findlay being so strenuous

an advocate for the establishment of game preserves in South Africa, it is

only fair to say that it is not against shooting under proper restrictions that

he argues, but against that wanton and wholesale destruction which has taken

place to so great an extent in recent years, and which, if it were to continue, would

soon exterminate many of the species of wild animals now existing. He advocates

strongly in a separate paper the establishment of a South African National

Zoological and Game Preserve, and on the same subject Mrs. Olive Schreiner

contributes an eloquent and beautifully written article. To the general reader it

will certainly occur that even a scheme on less ambitious lines than he suggests

must result in great benefit both from a scientific and utilitarian point of view.

Among the numerous and far-reaching projects for the development and improve-

ment of South Africa it is to be trusted that this question nf the preservation rf
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wild game will not be overlooked till it is too late. The book has many interest-

ing photographs, and an appendix contains a complete list of useful articles on a

shooting expedition, as well as the text of the convention signed at London in

May 1900 for the preservation of wild animals, birds, and fish in Africa.

AMERICA.

Geology of Worcester, Massachusetts. By Joseph H. Perry and Benjamin K.

Emerson. Published for the Worcester Natural History Society, "Worcester,

Mass., 1903.

This interesting little volume has been written, the preface states, not for the

professional geologist but for the people of Worcester. It gives in simple language

an account of the geology of the neighbourhood, is well illustrated, and should

amply fulfil its purpose of interesting the inhabitants of the city in their

surroundings.

GENERAL.

Das Militarische Aufnehmen. Von Bruno Schclze, General-Major und Chef

der Topographischen Abteilung der Landesaufnahme. Leipzig u. Berlin :

B. G. Teubner, 1903.

This is a fairly exhaustive treatise on the methods and processes employed

in German military map-making. The intioduction deals with the organisation

of the Survey Department and the various scales employed. The latter vary

from
-,o o^T (To-or about eight miles to the inch—for the general map, to -

(l .,,,,,,

for staff maps, and -^ for special maps. These scales fairly correspond to the

ten-mile, one inch, and ten-foot maps of our own Ordnance Survey.

Part I. deals with the various methods of base-line measurement, primary,

secondary, and tertiary triangulation and levelling. The methods employed are

on the whole very similar to our own.

Part II. describes the topographical survey. The author explains, at some

length, the various instruments employed, and gives details of their construction

and parts. The circumstances, in which one or another instrument is used, are

set forth with considerable clearness. Most of the instruments described, or

modifications of them, are familiar to English surveyors. Two, however, which

play an important part in German survey work, have no exact English equi-

valent. They are the " Messtisch " and the " Kippregel." The former may be

roughly described as a glorified plane-table. It is capable of a greater nicety

of horizontal adjustment, and can be levelled with far more accuracy than the

English plane-table. On the other hand it is considerably heavier, and there-

fore less portable than the latter. The " Kippregel" is a species of Abney level,

but is graduated to read vertical angles with greater exactness than the latter,

and is also provided with a telescope. Combined, the Messtisch and Kippregel

form an instrument which, given the trigonometrical points, can not only supply

all interior detail with great accuracy, but can also, at the same time, perform

whatever contouring is required.

Part III. enumerates the various scales on which different parts of the countiy

have bsen surveyed, and discusses methods of reproduction—chiefly copper-plate

engraving and lithography. The reproduction of maps by photography and the

printing of maps in colours are not touched upon. The book concludes with a

few notes on photographic surveying.

A sharp distinction is drawn between the cadastral and militury Furvey?.
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The former is only carried out according to the actual requircimnts of a burgh,

parish, estate, or farm, and is published in isolated portions. But, inasmuch as

the whole country is triangulated, there is no difficulty in fitting one portion on to

another when required. Further, since the cadastral survey exists for valuation

purposes only, no account is taken either of natural features, or of the configura-

tion of the ground. It concerns itself only with the description of the ground,

and with areas. The military surveyor takes the cadastral survey as a basis on

which to work, and, by inserting natural features and contours, and omitting all

unnecessary detail, evolves a map suited essentially to military requirements.

This method is in striking contrast with that in vogue in this country. Here

there is no such sharp distinction between cadastral and militaiy surveys. The

cadastral survey is carried out under military officers, and is designed to meet not

only cidastral but military requirements.

The cadastral survey, and the Prussian parish dictionary of names are taken

as absolute and unimpeachable authorities in nomenclature. Otherwise, names

are collected by surveyors, and vouched for by local authorities very much in the

same way as in the British Survey. From the tone of General Sehulze's remarks

in this connection, however, it does not appear that as much difficulty in ascer-

taining names is anticipated, as sometimes occurs in the remoter parts of Great

Britain.

Field work is carried on from May to October only. The winter is employed

in drawing, examining, and generally completing the maps surveyed in the

summer.

Taken as a whole, the style of Das Militaristic Aufnehmen is remarkably clear,

and the study of the details of German methods, although not perhaps disclosing

any startling novelty, should prove most interesting to the British surveyor.

Y<ar-book of the Scientific and Learned Socidits of Great Britain and Ireland.

London : Charles Griffin and Co., 1903.

We have received a copy of the twentieth issue of this most useful compila-

tion, which is invaluable to all those interested in the progress of science in this

country. The information contained within it is supplied by the officials of the

societies concerned, and can thus be thoroughly relied upon.

BOOKS RECEIVED.
A Naturalist in tl„ Guianas. By Eugene Axdr£, F.R.G.S., F.G.S. With

a Preface by Dr. J. Scott Keltic With thirty-four Illustrations and a Map.
Demy 8vo. Pp. xiv + 310. Price 14s. net. London : Smith Elder and Company,
1904.

Alaska. Vol. in. Glaciers and Glaciation. By Grove Karl Gilbert,

Harriman Alaska Expedition. Demy 8vo. Pp. xii + 231. New York : Doubleday,

Page and Company, 1904.

Venice. By Gustav Pauli. Translated by P. G. Konody. Famous Art

Cities, Xo. 2. Royal 8vo. Pp. 173. Price 4s. net. London : H. Gravel and

Company, 1904.

Adventures oh the Poof of the World. By Mrs. Aubrev Le Blond. Demy
8vo. Pp. xvi-f-333. Price 10s. 6d. London : T. Fisher Unwin, 1904.

Vers VEcueil de Minicoy, apres hurt ans dans I'Ocean Pacijique et Indien a

bord du yacht " Le Tolna." Par Cte. Rodolphe Festetics de Tolsa. 8vo.

Pp. 395. Prix 20/r. Paris : Plon Xonrrit et C ;
e., 1904.
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The Real Siberia. By J. Foster Fraser. Demy 8vo. Pp. xvi + 279. Price

is. (id. 2nd Edition. London: Cassell and Company, 1904.

Flower-Time in the Oberland. By the Kev. H. I). Rawnsley. With Illustra-

tions from Pencil Sketches by Edith Rawnsley. Crown 8vo. Pp. xiii + 337.

Price 5s. net. Glasgow : James MacLehose and Sons, 1904.

Among the Indians of the Paraguayan Chaco. By W, Barbrooke Grubb.
Demy 8vo. Pp. xiv + 176. London: Charles Murray and Co., 1903.

A General View of the State of Portugal, containing a Topograjihical description

thereof in which are included an account of the Physical and Moral state of the

Kingdom, compiled from the best Portuguese Writers. By James Murpht.
Illustrated with Plates. London, 1798. Presented by Dr. Alex. Miller, Buckie.

Sudan Almanac, 1904. Compiled in the Intelligence Department, Cairo.

Pp. 51. Price Is. Cairo : Intelligence Office.

NEW MAPS.

EUROPE.

ORDNANCE SURVEY OF SCOTLAND.—The following publications were issued

from 1st to 31st January 1904.—Six-inch and Larger Scale Maps (Six-inch Maps
—Revised).

—

Islands of Skye, Hum, etc. (Inverness-shirt l.—Sheet xv.
; Price 2s. 6d.

Quarter Sheets, with contours; Price Is. each. Aberdeenshire.—94 SE. Kin-
cardineshire.—8 SE. ; 13 NE. ; 14 NW. Engraved : Inverness-shire.—Sheets 9,

16, 17 ; Price 2s. 6d. Sheets (14 and 25) ; Price 2s.

Parish Maps (Scale 1 : 2500, Revised, with Houses ruled, and with areas,

Price 3s. each). Forfarshire.—Sheets xx. 14, 15 ; xxi. 13 ; xxvin. 1,2, 6, 7, 10.

Kincardineshire.—Sheets v. 11 ; vi. 12, 13; vin. 11 ; xxiv. 9, 12, 14, 16; xxv.

5, 6, 7, 1 1 ;
xxvi. 7 ; XXVII. 2, 6, 7, 9, 11, 12, 13, 14 ; xxvin. 1, 2, 3, 5, 6, 9, 10,

13 ; xxx. 1, 2, 3, 4, 5, '!, 7, 1<», 11. Ross and Cromarty.- Sheets CIV. 8 ; cxi. 2
;

CXVI. 12 ; cxvin. 13 ; CXXIII. 12; cxxiv. 1.

Note.—There is no coloured edition of these Sheets, and the unrevised impres-

sions are withdrawn from sale.

The following publications were issued from 1st to 29th February 1904 :

—

Six-inch and Larger Scale Maps (Six-inch Maps—Revised I. Hebrides (Invemess-

shire).—Sheets 2, 30, 33, 39, 48, 55 ; Price 2s. 6d. each. Sheets (19 and 20
,

29 ; Price 2s. each. Islands of Skyc, Rum, etc. (Inverness shire).—Sheets 23, 24 ;

Price 2s. 6d. each. Sheets 3, 8, 14, 42 ; Price 2s. each. Quarter Sheets, with

contours, Price Is. each. Aberdeenshire.—86 NW. ; 86 NE. ; 94 NE. Forfar-

shire.—35 SW. ; 40 S\V. ; 40 SE. ; 46 SE. Kincardineshire.—7 NW. ; 7 NE.
;

8 NE. ; 9SW. ; 9 SE. ; 10 SE. ; 18 SE. Full Sheets—Engraved. Inverness-shire.

—Sheets 15, 21, 26, 27, 28, 32, 33, 38, 39, 50, 51, 53, 54, 66, 67, 68, 84 ; Price

2s. 6d. each. Sheet (2a and 2b) ; Price 2s.

Parish Maps (Scale 1 : 2500, Pievised, with Houses ruled, and with areas,

Price 3s. each). Forfarshire.—Sheets xiv. 13 ; xx. 1, 5, 6, 10, 16. Kincardine-

shire.—Sheets ix. 3 ; x. 1 ; xxm. 10 ; XXVI. 6, 8, 10, 11, 12, 14, 15
;

(xxvi. 16,

and xxix. 4) ; xxvn. 5. Ross and Cromarty.—Sheets civ. 11, 12, 14, 15 ; CX. 12,

16 ; cxi. 1, 5, 6, 9, 10 ; cxvi. (15 and 11)16; cxvu. 5, 6, 7, 9, 10, 11 ; cxvin. 14
;

cxii. 3, 7 ; cxin. 5, 6, 7, 8, 10, 11 ; cxxiv. 5.

Note.—There is no coloured edition of these Sheets, and the unrevised impres-

sions are withdrawn from sale.
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ASIA.

MAP OF KOREA, transliterated from a Russian Map, dated 1900, by the Intelli-

gence Branch, Q.M.G's. Department, by Major G. H. G. Mockler.

BARTHOLOMEW'S SPECIAL MAP OF CHINA, JAPAN, AND KOREA. Scale 90 miles

to an inch. New Edition, 1904. With inset Maps and Plans. Price Is.

coloured. Joint Bartholomew and Co., Edinburgh.

JOHNSTONS RUSSO-JAPANESE WAR MAP. Scale 90 miles to an inch. 1904.

With inset Maps and Text. Price 2s. coloured, mounted on cloth.

W. and A. K. Johnston, Ltd., Edinburgh.

"DAILY MAIL" SPECIAL MAP OF THE FAR EAST. Scale 62 miles to an inch.

1904. With inset Maps. Price \s. coloured.

George Philip and Son, Ltd., London.

"THE STRAND" WAR MAP OF THE FAR EAST, by J. G. Bartholomew. Scale

90 miles to an inch. 1904. With inset Maps, Plans, and Text. Price 6d.

coloured. George Newnes, Ltd., London.

NEW ATLASES.

HANDY ROYAL ATLAS of Modern Geography, exhibiting the present condition

of Geographical Discovery and Research in the several Countries, Empires,

and States of the World. By the late Alexander Keith Johnston, LL.D., etc.

With additions and corrections to the present date by G. H. Johnston,

F.R.G.S. Price £2, 12s. 6d.

W. and A. K. Johnston, Ltd., Edinburgh and London, 1904.

This is a new edition of Dr. Keith Johnston's well-known and popular atlas

first issued about thirty-six ye irs ago, shortly before his death. Considering the

rapid progress of geographical exploration and the many political changes at the

present time, one can scarcely expect any atlas to be quite up-to-date at time of

publication ; but, in this edition dated 1904, one would expect to see the new

Alaska frontier on the map of North America, the new provinces on the map of

India, and the latest railways on the map of Scotland. Otherwise this is a useful

reference atlas.

STIELER'S HAND ATLAS. Neue neunte Lieferungs Ausgabe von . Liefe-

rungen, 25 and 26 : Nr. 24 and 25, ItalieD, Bl. 3 and 4. Nr. 39, Irland.

Nr. 41, Danemark. Price 60 pfennig each part.

Justus Perthes, Gotha.

THE SURVEY ATLAS OF ENGLAND AND WALES. A series of eighty-four Maps
and Plans, with descriptive text. Designed and prepared under the direction

of J. G. Bartholomew, F.R.S.E. Published in 21 monthly parts. 1903-4.

Part xin. containing Map of Counties and Registration Divisions with

section Maps of Swindon and Oxford, Aylesbury and Reading, and London

and Gravesend. Part xiv. containing three section Maps of The Thames

Estuary, Chatham and Tonbridge, and Aldershot, with a Plan of London.

Price 2s. 6d. each 'part. John Bartholomew and Co., Edinburgh.
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SOMALILAND. 1

By Captain R. A. M'Habdy, R.A., D.S.O.

A FEW years ago there was, I venture to think, a certain amount of

haziness as to the exact location of Somaliland, but now I should perhaps
apologise for mentioning that Somaliland is that tract of country bounded
on the north by the Red Sea and Gulf of Aden, on the east by the Indian
Ocean, on the south by the East African Protectorate, and on the west

by Abyssinia. Its area is over 300,000 square miles, and four nations,

namely, Great Britain, France, Italy, and Abyssinia, now each exert

influence over a portion of the country.

A few words about its history. As far back as 3000 B.C. the land

was known by the early Egyptians as Punt, and at varying periods later,

records show that frequent expeditions were sent from Egypt into Punt,

until about 1600 B.C., when the Prince of Punt paid a visit to Egypt, and
became a vassal of the then reigning king.

A race known as the Gallas, a combination of the Aryan and Hamitic
races, was then the ruling power. Their influence was wide, extending

to Ethiopia.

In the fourth century the spread of Christianity southwards brought
an influx of Egyptians into Somaliland, and traces of the monastic system
are, I believe, still to be found in the north.

About 500 a.d. the King of Abyssinia crossed from the port of Zeila

to Aden, taking with him in his army a Somaliland contingent, part of

his army remaining in the Aden country for nearly a century, until driven

out by the Arabs and Persians. A little later Arabs fleeing from
Mahomet and his followers established themselves on the coast of what
is now British Somaliland, gradually mingling with the Gallas, or driving

1 A paper read before the Society on Utli January.

VOL. XX.
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them inland and forming a hybrid race now known as the Somalis.

Early in the sixteenth century the Turks established themselves at Zeila,

but tweuty years later Zeila was captured and burnt by the Portuguese,

and later still came under the rule of the Shereef of Mocha. The seven-

teenth and eighteenth centuries are barren of incident.

Subsequent to the capture of Aden, in 1839, trade began to open up

to the interior of Somaliland, chiefly through Zeila and Berbera, but this

was much interfered with by the tribes near the coast. In 1884 the

Egyptians, who had occupied Northern and Western Somaliland,

evacuated the country, and posts were occupied by Great Britain.

About eleven years ago there was a Somali shopkeeper in the native

town of Berbera who varied his life by going up country as factotum

with small shooting expeditions. Gradually he became the mouthpiece

of the local Somalis, and by his religious and seditious preaching gathered

a large following. Matters becoming rather hot for him, he fled to the

desert, and in 1899 commenced operations by raiding the tribes living

100 miles from the coast. This man, Mahommed Bin Abdullah Hassan,

is now known as the Mad Mullah. He was born near Galadi. In

appearance, Somalis have told me, he is about 5 ft. 10 in. in height, good

features, and a small dark moustache, but rather stout, weighing about

fifteen stone.

French Somaliland, which does not enter into the subject of my
paper, extends along the coast from the north of the Bay of Tajurra to

near Zeila, and adjoins the British Protectorate.

British Somaliland * extends eastwards for some 300 miles along the

coast, and runs to a depth inland varying from 70 miles in the west to

200 in the centre and 150 in the east. Going inland from the coast you

cross a plain varying in breadth from 2 miles in the west to 40 in the

centre, then ascend rapidly to the Golis range of mountains, with peaks

of 6000 feet. Coming further south you traverse about twenty miles of

grass and low-thorn wilderness, and then on to the Haud, which is a

vast waterless and stony plateau, stretching from the Harrar mountains

in the west to the hills of Italian Somaliland in the east, and rising,

generally speaking, from south-east to north-west, separating the Abys-

sinian country from British Somaliland.

A large valley, known as the Nogal Valley, occupies the south-eastern

portion of British Somaliland, but is said to be waterless in the dry

season. In this valley the Mad Mullah has made his headquarters for

some four months past. The soil of British Somaliland is undoubtedly

very rich, and evoked much enthusiasm from the Boer contingent.

The eastern portion of Somaliland is called Italian Somaliland, and

extends from the Gulf of Aden southwards as far as the Juba river.

The northern part of this tract is supposed to be very mountainous and

rugged, and it certainly appears so when viewed from the sea. A mari-

time plain dotted here and there with small ridges and covered with low

scrub extends inwards from the coast to sometimes 2 miles, sometimes

25 miles, and runs into an interior plateau, varying from 500 ft. to 2000 ft.

1 See map, vol. xix. p. 95.
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which merges gradually in its turn into the Haud. In the south of

Italiau Somaliland, about the valley of the Webi Shebeyli and Juba, the

country is low-lying and said to be unhealthy.

The remainder of Somaliland is under the influence of Abyssinia, and
contains the Harrar hills, with peaks of 10,000 feet, and the Ogaden
couutry, mountainous in the upper reaches of the "Webi Shebeyli, flat in

the lower reaches of that river, with a stony plateau to the north-east.

One of the great difficulties to travellers in Somaliland is the scarcity

of water. In the northern part of British Somaliland, and, I believe,

along the Juba and Shebeyli rivers water is always to be found, but

elsewhere the water supply depends entirely on the rainfall ; and in

the dry season, which lasts practically from November till June, water

can only be obtained from wells and water-holes, varying from 5 to 100

miles apart, and from 6 to 40 ft. and more below the surface of the ground.

When the south-west monsoon begins to blow in June the water lies

in pools, known as Balis, and dry river beds become torrents for some
hours. The well water is saturated with sulphuretted hydrogen, except

near the coast, where it is brackish and not as nice ! This sulphur taste

is impossible to get away from—soup, coffee, tea, cocoa, and sparklets, all

have the same flavour. Condensed milk is practically useless, as it will

not mix properly with this water, and makes the tea into a sort of soup.

One of the worst points of the sulphur is that it increases rather than

assuages one's thirst, and when one gallon per man for twenty-four hours

is the normal allowance for all purposes, you will realise that carrying it

as one has to, in a canvas bag tied to the saddle, what between leakage

and evaporation, but little is left towards the end of the twenty-four

hours.

The people of the country are, generally speaking, light brown in

colour, with good features and wiry dark hair, and tall, but, as a rule,

not physically well proportioned. Their language is an offshoot of

Arabic, and difficult to pick up.

The Somali can go for long periods without much food or water. I

have known men go for three days on three pounds of dates and two

gallons of water. The favourite foods are camel meat, mutton, goat's

flesh, dates, rice, and camel's milk. But the daily food of the ordinary

nomadic Somali is camel's milk, and now and then a little goat's flesh or

mutton. Being Mohammedans, they drink no intoxicating beverages,

and, being unable to get much tobacco, smoke very little. They are,

however, very fond of tea—when they can get it—and more than fond

of sugar. Their sheep are of a very fine breed (fat-tailed sheep), and
were very highly praised by the Boer farmers. The cattle, however, are

of a poor stamp.

The Somali is rather disinclined for manual labour, and nowhere, in

travelling over 900 miles, can I remember having seen cultivation of any
sort—even his rice and dates are imported. As a race they are sensitive

and rather excitable, the inland races being steadier and braver than

those on the coast, as is the case in many countries. The Somali is

constantly singing songs of his own deeds and those of his horse, and
occasionally of his sahib. He is very jealous of his tribe and of his chief,
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whose position is generally hereditary. Each Somali may have only four

wives, whom he pays for by camels, in number varying from two to about

100. The women do practically all the manual labour, including loading

and leading the camels ; and I have heard that in some of the tribes those

too old to work are marooned, and are left to die of want or be killed

by wild animals.

The dress of the Somali consists of a sort of cotton sheet, about six

yards long, called a tobe, white to commence with, but rapidly becoming

dark red from the dust. These they wind about themselves in a par-

ticularly becoming way, one end being as a rule thrown over the shoulder

like a plaid. Their weapons are spears, long and short, shields, and rifles

—if they can get them,—while certain tribes still use bows and arrows.

Each Somali carries a little grass bottle, soaked in rice water, to carry his

drinking water ; their reserve water being carried in " huns," made of hide,

on the side of camels. The Somalis ride ponies bred in the country, very

small and hardy, which are naturally from the day of their birth accus-

tomed to do without much water, but are not up to much weight.

The people do not live in houses, except in a few places such as

Berbera and Zeila, preferring to be nomadic : whole villages of people,

called Karrias, move about with camels, flocks, and herds, following the

water and grass. Bent rafters are carried on the camels, which, with the

camel mats, are made into waterproof huts by the ladies of the village

within fifteen minutes of halting. These rafters also form a sort of hut

on the camel's back, in which the babies and younger children travel

when on the trek. The transport animal of Somaliland is the camel, his

only want being that he must stop for an hour or two at midday to eat

thorn bushes. He can go seven days without water, but does not thrive

under these conditions. My experience of the climate was that from

January to March it was pleasant, though the sun is, of course, always

rather hot, the feeling of heat being relieved by a dry, cool wind, called

the north-east monsoon, blowing steadily from November to March.

From April onwards the middle of the day is very hot, but the early

mornings and the nights are very beautiful. Towards the end of May
the climate becomes muggy and trying, and in June at Berbera it is

worse than any Turkish bath. Both quartz and alluvial gold are found

in Somaliland, also, I believe, coal, while lime can be obtained from the

limestone. Myrrh and amber are also obtained from Eastern Somaliland.

Leaving Natal with the Boer contingent on the 16th January 1903,

we journeyed up the east coast from Natal to Obbia. The heat was very

stifling, with days when the smoke from the funnel and one's pipe went

straight up in the air, and it was not till we were near the Equator that

we felt the north-east monsoon.

Landing at Obbia is attended with considerable difficulties and

dangers. A heavy surf runs on to the shore, and once in the surf few

boats can live. A nasty reef with but a small opening forms a natural

protection to a little bay, with on its eastern side a breakwater of

natural rock. One lands on heavy sand. If one dropped any article on

the sand it was practically gone for ever, for it was hidden at once. T

remember once noticing something shine where a horse had just trodden.
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I examined the spot, and picked up three teaspoons we had missed for

a fortnight. Water, though brackish, we obtained by sinking wells six

feet deep. When too many things had been blown into one by the

wind we sank another. Small buck and silver foxes are very numerous
round Obbia.

The flying column left Obbia for the first well, Garabwein, 10 miles

to the north-west, on the 22nd February. Six miles out a small thorny

bush began to be met with. The thorns are very like shark's teeth, and

it is known in South Africa as icachtein heitje, " wait a bit," because it

catches you and holds you. Next day we moved on to the next water-

ing-place, Lodobal, some 14 miles further north-west. Here there was
plenty of water. The country we passed through was the same as the

day before : sandy reaches and plains, and low thorn bush up to one's

horse's girth, much of it dead, still more looking as if it were dead—

a

little here and there green.

The following morning we moved north to El Dibir, about 19 miles,

the prefix El meaning "a well," passing through thicker bush and patches

of very stony ground. It is very easy for scouts or isolated men to

lose their way, especially when the sun is high and gives no aid in

direction, and it is almost impossible to realise how utterly devoid of

landmarks the country is. I cannot explain the sea of bush and sand

better than by likening it to the sea of waves when seen from a vessel

out of sight of land and other vessels. At El Dibir the water was very

sulphurous, this being our first really bad experience of it.

On the 25th all the horses that could be sent were sent ou 15 miles

to the "next well at Dibit, a pretty little oasis, with shady trees and
green grass round the well—elsewhere sand and thick low thorn shrub.

Hereabouts we began to meet a species of deer, called a dikdik. There
are three sorts ; they stand about as high as a hare, and though they are

very numerous are rather hard to hit, as they dodge in and out of the

bushes.

On the 27th of February we took a more westerly direction to avoid

a long, waterless tract, and after 15 miles arrived at Emandinle—still

the same order of country, thorn bush everywhere. I was informed

here that two lions had been following us up during the last march,

their spoor having been seen. Here also we began to hear the peculiar

howling of the spotted hyenas, which, in Somaliland, take the place of

the Indian jackal. The spotted hyena rather resembles a mastiff dog in

height and build, but in colour is dark, spotted with white. These
animals have a bad habit of stealing up to a person sleeping at night

and biting part of the face off. I saw several Somalis to whom this

had happened.

On the 28th we moved north-west again to Eakhan, which we
reached in 15 miles. There were three wells there, but to our regret

they all gave out about 3 p.m. This rendered it necessary for some of

us to retrace our steps to Emandinle and bring on water, which was
done, reaching Rakhan again at midday on the 2nd of March.

On the 3rd of March we had to cover 27 miles to bring us to the

next water at Wargallow, which was none too plentiful, and very, very
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sulphurous. At about 5.30 A.M. on the 4th we started for the Galkayu

wells, and, riding all day, covered the 40 miles by about 4 P.M. We
had still been goiug through the region of low thorn bush with the same

lack of landmarks. It was dark by the time we were watered and

settled down, and something having happened to our transport camels

such things as biscuit, meat lozenges, and soup squares were at a high

premium. This district, Mudug, as it is called, was one of the favourite

watering-places of the Mad Mullah ; there are a number of trees about

the neighbourhood, but owing to the position on the rock it was terribly

hot and dusty all the time I was there.

As we were some time in Galkayu our followers made huts for us

and themselves out of branches. A few camel mats thrown over the

top formed excellent shelter from the sun, which at this period we found

very hot. There are a number of old and disused well-holes here, and
rummaging in one of them close to our zareba one of the men found bits

of an old cannon and some skulls. Their origin was unknown, but they

may possibly have been relics of the capture of the wells by Yusuf Ali,

the Obbia Sultan, some years ago. Another curious find was made
about one and a half miles north of our zareba—a large and deep chasm,

its sides overhanging sheer to the water, which lies 160 feet below you.

The breadth of the chasm, which is more or less circular in shape, would

be about 45 to 50 yards. The depth of the water is unknown, and it is

probably the result of a collection of centuries of rain water. Very
serious difficulties attended the getting up of any, but when we succeeded

it proved most excellent. Several of our people wandering about the

neighbourhood lost themselves while at Galkayu. They were generally

brought in by friendlies, who were rewarded with tobes, the white

garment I have previously described. While here certain lucky people

found some ostrich eggs, which they made into enormous omelettes, one

egg being about sufficient for six or seven people. We shot a good
many buck and guinea fowl ; the latter had very beautiful plumage.

On the 26th of March we were not sorry to leave Galkayu for the

Behra wells, some 1 5 miles to the north-west, but we passed through
much essence of dead camel before we got clear away from Galkayu. The
bush was much thicker at Behra, and in places 6 to 8 feet high. On the

evening of the 28th we started on west again, and rode through very

thick bush nearly all that night. About 8 o'clock next morning we
suddenly came to what might have been a park in England : an open
space, some four miles wide, with green grass and large shady trees, and
several herds of deer, but no water. We halted in this park for a short

time and then pushed on, and rode through a long, hot day. We had
but little water, and a great deal of uncertainty whether and when we
would get any more. At about 5 P.M. we reached a spot called Dudub,
where we captured some prisoners and camels. This is about 50 miles

from Behra, a wide, open space of limestone rock, perhaps half a mile

square, honeycombed with wells and water-holes, some old and some still

in use. We found plenty of water, but of a most sulphurous type; in

fact the whole odour of the place was very trying. As lions were
believed to be found here, we burned fires all night round our zareba.
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About 2 a.m. there was a report that a lion was within 30 yards of

us, but it was impossible to see in the doubtful light whether it was a

lion or not.

At 8 P.M. next night we set out again westwards, through very thick

and thorny bush which tore one's clothes and face in a most irritating

way. The night was very dark, and losing the track, as one constantly

did, made things worse. We dismounted and lay down, holding on to

our horses, for an hour or two during the night, and about 7 o'clock

next morning we came into an area of stony paths showing signs of

recent use, with graves here and there at the side of the road, no doubt

of old origin, oval shaped heaps of stones with slabs of stone 3 feet high

round them, and each grave or group of graves surrounded by a stone

wall. About 8 o'clock we emerged into a large open space of limestone

rock, perhaps a mile long and half a mile broad, with wells and water-

holes dotted here, there, and everywhere. This is known as Galadi.

We here got into the Mullah's rearguard and inflicted some damage on

him, in addition to capturing several hundred camels, and, what was

better still, sheep and goats.

Galadi had been for some weeks the headquarters of the Mullah, and

here we also stayed some time. We then moved some seven miles north-

west to a pretty little oasis called Egalo, with young grass and fairly

good water to feed up our horses. A number of buck were shot while

we were out here, one buck called the Geranuk having a wonderfully long

neck, enabling him to feed off branches of trees. While at these wells

we captured many prisoners and stock, and surrenders were also fairly

numerous.

As far as I know, from Galadi to the Abyssinian border, about 100
miles, there is only one watering-place, Walwal, some 60 or 70 miles to

the north-west. Some of our people had gone to look for this. On the

afternoon of the 1 7th we moved into Galadi from Egalo, and at mid-

night we started with a very bad moon for a spot called Gumburru,

some 50 miles to the westward, where our people had gone, and where

they wanted our assistance. This night I came across the biggest

scorpion I have ever seen. Somaliland abounds with large black

scorpions, which love to get into one's bedding on a wet night; but I

have never met any European who has been stung, although that is

fairly common among the natives.

We were now fairly on the Haud. The going was, generally speak-

ing, good—on a red, sandy soil, in places very stony, but the bush got

bigger and thicker the further west we got, and shortly after dawn
we found ourselves riding through bush 8 or 9 feet high, the branches

and roots having interlaced themselves so thoroughly as to form a

regular wall on either side. A very noticeable feature of this western

country were the ant heaps standing up here and there 10 feet to 15

feet high like great red pillars. We arrived rather weary at the Gum-
burru zareba about noon on the 18th, our longest stop in the 50 miles

having been eighteen minutes. Owing to the difficult light at dawn it

is very easy to lose the track, and it almost always pays to halt for

twenty minutes or so as the day breaks. Next day we got out early
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and trekked northwards through the same sort of thick bush to look for

the Mullah. We passed through the scene of a fight about forty-eight

hours previous, the only signs left being a number of dead ponies,

mauled by wild animals, and rendered none too savoury by the tropical

sun. Finding nothing we turned back for Gumburru about 7 A.M., and

moved gradually eastwards to within 16 miles of Galadi, where we
halted that night. I was much struck during the return march with

the numbers of wild flowers and creepers. One of the most noticeable

was a creeper with a large white flower, whose petals were of wonder-

fully fine texture, but which withered within five minutes of gathering.

We came in on that march for the first shower of rain that most of us

had seen for four months, and very refreshing it felt.

On the 24th we started eastwards again, reaching Bera on the 25th

April, and Galkayu on the 5th May. The heat at this time was very

great, and as far as I can recollect the temperature was 1 14° in the shade

—such as it was. The term of the Boers' engagement being nearly up,

we had to make for the coast, and left Galkayu on the night of the 9th

May, reaching Badwein, 31 miles, early next morning after an easy

march.

On the night of the 11th May we started from Badwein north-west

across the Haud, carrying one day's water at the rate of one gallon per

man. About midnight, I think, the monsoon broke, and drenching rain

came down for about four hours. It was very welcome, for there was

water in plenty for man and beast.

I remember next morning, as the sun rose, passing through a space

of ground covered with scorpions sunning themselves after the wet

night. About 6.30 a.m. we came to a patch of some 200 yards where

the water was lying, and I was first into it, and sank at once up to my
horse's girths, followed by those close behind me. It was impossible,

owing to the bush, to get round, and eventually it took us four hours to

get some 200 pack mules over the space, although such is the soil, that

I have no doubt, four hours later, the sand was quite set and firm again.

About 2 P.M. we had completed 37 miles from Badwein, and at 5

we started again, this time through very dense bush, and reached the

British post at Damot, 72 miles from Badwein, early on the 14th May.

This was the most southern post on the Berbera Bohotle line of com-

munications. Shortly before our arrival, the officer commanding this

post was informed early one morning that there was a lion down one of

the wells. He took his rifle, and sure enough it was so, the animal

being unable to get out. The animal was shot, and proved to be a very

fine full-grown lion. Much rain had fallen in this country, and leaving

Damot on the night of the 14th May after a very pleasant march of 45

miles, through a country covered with bright green bush and good grass,

we reached Bohotle early on the 15th. At Bohotle there was on what had

been dry in January a big lake, not very deep, about three-quarters of a

mile long, and five or six hundred yards across. This lake had formed

over a number of wells and water-holes. Two or three large zarebas, a

fort commanding the lake, and five or six mimosa-trees constituted the

rest of Bohotle.
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After three very restful days we left Bohotle in drenching rain on

the 18th, and marched northwards along a wide clearing through the

bush, and having covered 29 miles by dusk we halted. By 8 o'clock we
were asleep, but two hours later were awakened by a deluge of rain,

lasting about thirty minutes. Trekking again at 1 a.m. we reached

Garrero the next post from Bohotle, at 7 a.m. on the 19 th May. To
avoid any risk about water supply, we made a detour of about 10 miles

the same evening to a very pretty little post called Olasan, crossing two
ranges of hills, the first since South Africa. We had a good night at

Olasan, water being obtained in plenty from a river-bed. On the after-

noon of the 25th May we moved westwards from Olasan to Little

Bohotle. Here there was a miniature pond with ample water for horses

and men. Hardly had we had our meal and lain clown when another

thunderstorm broke over us. In a very short time there seemed to be

about three inches of water running over the ground. During the rain

a hyena attacked one of the camel women belonging to a caravan along-

side us, taking away her left cheek and ear. Towards morning the rain

stopped and we moved on. About 4 P.M. we came to the river-bed of

the Der, or, as it is called, the Tug Der—Tug meaning a river-bed—

a

tributary of the Nogal. We marched, I should think, two miles along

this river-bed, which was dry, with water lying here and there in muddy
pools. Just before dark we bivouacked at a spot called El Katalandle,

on the left bank. Here another storm which we had seen coming over

us for some two hours, broke, and in half an hour the dry watercourse

we had marched up was a river about three times the breadth of the

Water of Leith at the Dean Bridge. Towards midnight the rain

stopped.

Next day we forded the Der and marched through rather thick bush
to Barao, the next post from Garrero, and between 50 and 60 miles

from it. A small group of shady trees, a blockhouse, and a few wells

describe Barao. Here we heard and saw a cock crow—the only fowl I

saw in the country. Next morning we pushed on again, and in a mile

had again to ford the Der, which was rather deep with a strong current.

Directly we crossed we found ourselves on a cleared roadway, along

which we trekked 34 miles; fiat country with bush scattered on either

hand, and pools of water at intervals where one could water one or two
horses. At last we came to another dry river-bed Avhere we halted, and
each man watered his horses and himself by scraping his own little well

in the sand with his mess tin. We had now got among the low hills of

the Golis range, and were passing through a country full of buck and
tracks of leopards and other animals.

One leopard came close to one flank on this march, but, I fear, got

away wounded. That night we lit large fires all round our horses. In

spite of this a leopard paid us a visit. His objective was, I think, our

regimental dog called Spike, who had followed our fortunes from South
Africa, and had the distinction of being, as far as I know, the only dog
in Somaliland. Spike seemed to enter into the spirit of the hunt, and
dodged about at a terrific pace till the leopard left in disgust.

Next morning we left at six, and marched some six miles up a gradu-
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ally ascending road to the post at Upper Sheikh. This is the head of a

steep and difficult pass, but consisted of nothing except one or two white

mosques, a blockhouse, and a zareba or two. Two miles north of the

post at Sheikh, one comes on a most wonderful view. Suddenly the

country opens, and from where you stand you look over 40 miles of a

plain to the Gulf of Aden, which stands out blue and glistening as far as

one can see. The plain seems to commence almost immediately below

one, and indeed there is a drop of about 3000 feet in 7 or 8 miles.

Upper Sheikh was very pleasant, and we stayed here for about a fort-

night, waiting for a ship to take us back to South Africa. There was
sufficient water to be got from a more or less running stream. The climate

at first was delightful, but towards the end of the first week in June the

sun became very hot and the dust bad. The place where my tent was

first pitched seemed to be a centre of attraction for all those whirlwinds

of dust known as dust devils. They lift everything in their course, and,

as you can easily imagine, converted a good meal into a dust heap in

about one second. On the 8th June we started down the Sheikh pass

in a dust storm. The pass was rocky and narrow, and it was necessary

to lead the horses the whole way down. But a better road on a better

gradient is now being constructed by the 7th Bombay Pioneers. Village

after village (carriers) of human beings, camels, and sheep, had been pass-

ing up this pass all the last week, and moving, now that the rains had
broken from the hot plains, to the cooler plateaus and the greener grass

of the Haud.
At the end of 22 miles we arrived at a post called Bihendula, half

way to Berbera, and halted for the night. This place is chiefly famous

for the numbers of hyenas which assemble every night.

The daytime being very hot, and the march to Berbera one of the

hottest, we did not move again till 5 p.m. next day, and then marched
down a sandy gorge for 7 or 8 miles to the next water. Here we
bivouacked for two or three hours, and I have never seen a more romantic

bivouack. We were in the bed of the river, with the men's cooking

fires scattered about the low scrub, rocky cliffs on either side, with a

rushing waterfall at the western end of the gorge, and, to crown all, a

most lovely moon rising slowly above the rocks. But the romance was
rather ruined by the intense heat and terrible mosquitoes, and at mid-

night we started again, and at dawn were just outside Berbera.

Five minutes will suffice to see Berbera, which stands at the east end

of a small natural harbour formed by a spit of sand. The town is

simply a collection of whitewashed huts. On the south side of the

harbour are the houses and offices of the British representative and

officials, built originally by the Egyptians, and one or two native shops,

selling expensive tinned stores, but I do not think these are always

there. There is a wooden pier, but only very small vessels can come
alongside. The heat was very trying, but when the good ship Nerbudda

steamed in from India on the 12th June and took the Boer contingent

away the same day for South Africa, I think we all felt quite ready to

do it all over again.
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BATHYMETRICAL SURVEY OF THE FRESH-WATER LOCHS
OF SCOTLAND.

Under the direction of Sir John Murray, K.C.B., F.R.S., D.Sc, etc.,

and Laurence Pullar, F.R.S.E.

Part IV.

—

Lochs of the Assynt District. 1

NOTES ON THE GEOLOGY OF THE ASSYNT DISTRICT,

With Geological Map.

By B. N. Peach, LL.D., F.R.S., and J. Hornb, LLD., F.R.S.

From a geological point of view, the Assynt district is one of the most interest-

ing in the north-west Highlands. The various rock formations which enter into

the geological structure of the region are there splendidly developed, and the

evidence in proof of those great terrestrial displacements of post-Cambrian date

may be studied in detail in the mountainous region that runs southward from

Glas Bheinn by Ben More Assynt and Breabag to the Cromalt Hills.

Beginning with the Archaan gneisses (JV on map), which may be said to form

the foundation-stones of that region, they are unquestionably older than the

succeeding great development of Torridon Sandstone and overlying Cambrian

strata. On referring to the geological map, it will be seen that they occupy a belt

of ground from 6 to 9 miles broad, extending along the western coast-line between

Enard Bay and Stoer, thence inland to the base of the grand escarpment of

Torridon Sandstone that stretches southwards from Quinag to the Coigach moun-

tains. These crystalline gneisses give rise to a type of scenery that is character-

istic of a large part of the western seaboard of Sutherland and Boss, which seems

to be typical of Archaan areas. Bare rounded knolls and bosses of grey gneiss

follow each other in endless succession, and in the hollows there are numerous

pools and lochs occupying rock-basins. The whole tract occupied by these

crystalline gneisses is singularly destitute of drift. The rocky knolls do not rise

much above one general level, which does not as a rule exceed a few hundred feet

in height, save near the base of Quinag, Canisp, and Suilven, where the elevation

of the old gneiss plateau is about 1000 or 1250 feet.

The Arch;ean rocks of the Assynt district, west of the great escarpment of

Torridon Sandstone, consist largely of pyroxene gneisses and ultrabasic rocks

(pyroxenitesand hornblendites), which still show in a marked degree their original

characters. Their behaviour in the field and their appearance under the micro-

scope have led to the conclusion that they have affinities with plutonic igneous

products. All over that district, where the original characters have not been

effaced by later mechanical stresses, it is possible to trace the imperfect separation

of the ferro-magnesian from the cjuartzo-felspathic constituents, the gradual

development of mineral banding, and the net-like ramifications of acid veins

(pegmatite) in the massive gneiss. "Whatever be the origin of the mineral banding

in these Archaan gneisses, it is certain that they possessed this banding and were

thrown into gentle folds before the intrusion of the later dykes.

On referring to the map showing the surface geology of the Assynt district,

it will be seen that the Archaan area is traversed by narrow dykes of igneous

material (B° on map) trending west-north-west or north-west. In certain belts

they occur in great numbers, and their intrusive character is clearly displayed.

1 Continued from p. 196.
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The dominant types in the Assynt district comprise ultrabasic rocks (peridotite)

and basic, including dolerite and epidiorite. These dykes frequently form pro-

minent features in the landscape, sometimes giving rise to ridges and sometimes

to clefts or "slacks" in the midst of the surrounding gneiss.

A further important feature in the history of the Archaan gneiss remains to

be noticed, for, after the uprise of the great series of intrusive dykes, the 'whole

region was subjected to mechanical stresses that profoundly affected the pyroxenic

gneisses and the dykes which traverse them. These lines of movement may be

described as lines of shearing or disruption lines, which trend in certain definite

directions, and give rise to molecular re-arrangement of the minerals and the

development of newer foliation both in the gneiss and in the dykes. The gneisses

are thrown iuto sharp folds, and are traversed by zones or belts of secondary shear-

ing, in which the pyroxenic rocks are converted into biotite and hornblende

gneisses. In like manner, the basic and ultrabasic dykes appear frequently as

phacoidal masses in the shear zones, and where the latter coincide more or less

with the original trend of the dykes, or cross them, then the peridotite and epi-

diorite intrusions are changed into talcose schist and hornblende schist respec-

tively. A glance at the Geological Survey 1-inch maps of the Assynt district

(Sheets 107 and 101) shows the great number of these lines of movement. Further

reference will be made to these features in connection with the rock-basins of that

district. At present it is important to remember that all these movements took

place before the deposition of the Torridon Sandstone.

This undulating plateau of Archaan gneiss was originally covered by a vast

pile of sandstones, conglomerates, and shales (Torridonian, t on map), which has

been largely removed by denudation. The unconformability at the base of the

Torridon Sandstone represents a vast interval of time, during which the old land-

surface of Archaean gneiss was carved into hill and valley. On the north-west

slope of Quinag a remnant of this ancient topography is still to be found, -where a

hill of crystalline gneiss rises to a height of 800 feet in the overlying sandstone.

One of the striking features in the landscape of that region is the great western

escarpment of Torridon Sandstone, reaching in places an elevation of 1000 feet

above the Archaan plateau. That cliff is not continuous, for the sandstones on

Quinag north of Loch Assynt cannot be traced without a break to those of Cul

Mor and Cul Beag and of the.Coigach mountains beyond. Though at the base

there is sometimes a local breccia that varies in character in accordance with the

underlying rocks, this pile of sediment mainly consists of a succession of false-

bedded grits and sandstones, with scattered pebbles derived from formations which

do not now occur in the west of Sutherland and Boss. On Quinag and Beinn

Gharbh the sandstones have a gentle dip to the south of east, but on Suilven the

strata are horizontal, or nearly so. They attain a thickness of several thousand

feet, for in the Coigach mountains they rise from the shores of Loch Broom to a

height of about 2400 feet.

Overlying the Torridon Sandstone come the various subdivisions of the

Cambrian formation, comprising the basal quartzite (a 1 on map), pipe-rock (a2),

fucoid beds (a3
), serpulite grit and limestone («

4
). The detailed mapping of that

region has proved that the Cambrian strata are separated from the Torridon Sand-

stone by a marked unconformability. It represents an interval of time during

which the Archaan floor and overlying Torridonian sediments were exposed to

denudation ; a vast thickness of strata was removed, and in places the Archa?an

gneisses were laid bare. Hence we find in the undisturbed area clear evidence of

the double unconformability of the Cambrian quartzites on the Torridon Sandstone

and Archaan gneiss. This important geological feature is well displayed on the
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north slope of Beinn Gharbb, south of Loch Assynt. The age of these sediments

has been proved by the discovery of trilobites and other organisms, characteristic

of the lower division of the Cambrian system, in the fucoid beds of Sutherland

and Ross. Fragments of these trilobites have been found in this member of the

series at Knockan and on the north shore of Loch Assynt.

On referring to the map, it will be seen that to the west of the band of lime-

stone (a4
) extending from Inchnadamff to Knockan, the Cambrian quartzites and

fucoid beds have been traced across the sheet from Loch Gainmheich to Strath

Kanaird. On the eastern slopes of Quinag, Canisp, and Cul Mor, the -white quart-

zites form a thin cake on the underlying Torridon Sandstone, which on some of

the lofty peaks is isolated by denudation. The quartzites dip at a higher angle

than the sandstone, and on descending the hill slopes, the former pass transgres-

sively across bed after bed of the sandstone, and rest successively on lower members
of the Torridon Sandstone.

One of the remarkable features of the Assynt district is the series of intrusive

igneous rocks of later date than the < 'ambrian limestone and older than the post-

Cambrian movements. In the undisturbed area west of the great post-Cambrian
displacements, they cover considerable areas on Beinn Gharbh, south of Loch
Assynt, where they appear as sills in the Torridon Sandstone or Cambrian quart-

zite. These sills can be traced round the western slopes of that hill, as well as

round the escarpments of Suilven and Canisp. But in the displaced masses, east

of a line extending from Inchnadamff to Knockan, the intrusive rocks of this series

have a much larger development and greater variety. They appear at intervals

over a tract measuring 12 miles from north to south, and from 5 to 6 miles from
east to west. The largest of these masses extends from Ledmore and Cnoc na
Sroine eastwards by Aultnacallagach towards Cnoc Chaoruinn, and another impor-

tant sheet runs north from Loch Ailsh to Loch Sail an Euathair. But throughout

the mountainous region of Glas Bheinn, Ben More Assynt, and Breabag these

igneous rocks appear as sills in the various thrust-masses, restricted generally to

certain definite horizons. A glance at the map will show that they occur at the

base of the Cambrian quart zite, in the basal quartzite, in the pipe-rock, in the

fucoid beds, and also in the limestone. The mapping of these intrusive sheets

has shown the complicated character of the geological structure of that region.

The petrographical characters of these igneous materials have been studied by
Mr. Teall, and are of special interest. They comprise the plutonic mass of Cnoc
na Sroine and Loch Boiralan, and the numerous sills and dykes that traverse the

Torridon ian and Cambrian sediments. The former seems to have resulted from
the consolidation of alkaline magmas rich in soda ; at the one end of the series

there is the quartz-syenite of Cnoc na Sroine, and at the other the basic augite-

syenite, nepheline-syenite, and borolanite. The sills and dykes include two
well-marked types—viz. hornblende-felspar rocks, and felsites with alkali felspar

and a^girine.

Before proceeding to the description of the eastern or Moine schists (in on map),

reference must be made to those terrestrial movements which affected that region

in post-Cambrian time, wherebyr the Cambrian rocks were piled on each other, and
huge slices of the floor of Arcbaan gneiss with the overlying Torridonian and
Cambrian sediments were driven westwards and made to override the underlying

piled-up strata. This structure is admirably shown in the horizontal section

extending from Quinag to the river Cassley, placed below the map showing the

surface geology of the Assynt district. On referring to that section, it will be

seen that at its western limit on Quinag, where the rocks are undisturbed, the

Torridon Sandstone rests on a highly eroded platform of Archaean gneiss, beiDg
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itself unconformably overlaid in turn by the Cambrian quartzites, fucoid beds,

and serpulite grit (3, 4, 5, 6 in section). In the valley of the Skiag, north of Loch

Assynt, the first disruption line or thrust-plane is met with, above which lie

various members of the Cambrian system, chiefly the fucoid beds, serpulite grit,

and limestone, with their accompanying intrusive sheets of igneous material, all

of them being driven together by minor thrusts or reversed faults or folds.

Crossing the limestone plateau at Achumore to the western base of Glas

Bheinn, we encounter the Glencoul thrust (T in section), the first of the series of

powerful displacements in the Assynt region. Overlying this plane there is a

mass of Arch;van gneiss, covered unconformably by both divisions of the Cambrian

quartzite with their characteristic igneous sills. Along the western slope of Glas

Bheinn the quartzites are inverted, but the sequence can be interpreted by means

of the subdivisions of the pipe-rock, based on the characters of the worm-casts

from which that zone derives its name. Eastwards we find the Poll an Droighinn

thrust (T in section), and still further east, beyond Loch Cuaran, the Ben More

thrust (T in section). By means of these displacements, additional slices of the

Arcluean floor with the overlying Cambrian sediments and intrusive sheets have

been driven westwards like the materials above the Glencoul thrust-plane. The

visitor to that district may study the relations of the Ben More thrust-plane and

the materials above and below it on the southern slope of that mountain in the

Beallach (pass) of Coniveall. A considerable thickness of Torridon Sandstone

there intervenes between the Archaean gneiss and the Cambrian quartzites, which

does not appear in the line of section further north between Quinag and the river

Cassley. Indeed, on Ben More Assynt, the double unconformability of the Cam-

brian quartzite on the Torridon Sandstone and Archaean gneiss is well seen. In

the deep corries on the south side of Ben More Assynt, the observer finds a great

development of the Lewisian gneiss with its dykes of epidiorite, forming a rocky

slope about 1000 feet high, which presents many of the characteristic features of

the old Arcluean floor west of Quinag. E istwards again, towards the river

Cassley, beyond the Cambrian quartzites, fucoid beds, serpulite grit and lime-

stone, appears the Moine thrust, which brings forward a great succession of

crystalline schists (Moine schists, M in section), to which reference will imme-

diately be made.

One of the romantic features of the geology of the Assynt region is the isola-

tion by denudation of materials overlying the Ben More thrust-plane. Two
outliers of this nature occur west of Breabag, on Beinn nan Cnaimhseag and Beinn

an Fhuarain, where slices of Torridon Sandstone and basal Cambrian quartzite

overlie Cambrian limestone. Indeed, in the more southerly mass (see map) a

small core of Archa-an gneiss with an intrusive dyke of epidiorite appears in the

midst of the younger formations. These outliers clearly point to the original

westward extension of the materials overlying the Ben More thrust-plane having

been separated from the main mass east of Breabag by prolonged denudation.

It is worthy of note that, though the structure of the disturbed area in the

mountainous region of Assynt is highly complicated, still by the zonal mapping

of the various rock groups, the relations of the displaced materials can be satis-

factorily determined.

The Moine thrust (T IT in section) is the most easterly of the great post-Cambrian

displacements that affected that region, the outcrop of which is somewhat remark-

able. On referring to the geological map, it will be seen that it can be traced from

Loch nan Caorach and Gorm Loch Mor east of Glas Bheinn, southwards along the

eastern base of the Ben More group of mountains to Loch Ailsh, thence across the

Oykell to the Cromalt hills. Here the outcrop of the thrust-plane changes its
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course, and runs west along the base of these hills to Knockan, a distance of 6

miles, whence it runs southwards to Strath Kanaird. It will thus be seen that

there is an extraordinary overlap of the Moine thrust-plane along the base of the

Cromalt hills, for it passes transgressively across the Ben More thrust-plane and

all underlying thrusts till the materials overlying it rest directly on the undisturbed

Cambrian strata south of Knockan.

Near the Moine thrust the new structures resulting from the post-Cambrian

movements are well developed. The lenticles of Lewisian gneiss and pegmatite

are sheared and rolled out, the former passing into flaser gneiss and schist, and

ultimately into a banded platy schist, while the latter show fluxion structure with

felspar "eyes" like rhyolites. The Torridon Sandstone and Cambrian quartzites,

the fucoid beds and intrusive igneous sheets, are likewise sheared and rolled out,

the new divisional planes being more or less parallel to that of the Moine thrust.

Indeed, such is the transformation effected by these movements on the crystalline

rocks and overlying sediments, that it is often difficult to determine the original

characters of the component members. It is noteworthy, however, that all the

crushed or mylonised rocks near the Moine thrust show a characteristic striping

on the divisional plane3 due to orientation of the constituents in the direction of

movement.

The strata overlying the Moine thrust-plane and stretching eastwards down the

Cassley and the river Oykell and across the Cromalt hills are remarkably uniform

in character. They consist to a large extent of flaggy quartzose schists, with

partings and bands of mica-schists and occasional intrusive sheets or sills of

igneous material which have a common foliation with the schists. The matrix of

the quartz-schists is holo-crystalline and forms a granulitic mosaic, which is per-

haps the characteristic feature of the group. Occasionally "eyes" of felspar

appear in the schists, when the rocks might be described as flaser schists. There

can be little doubt that the Moine schists are to a large extent, if not wholly,

altered sediments, the age of which is still uncertain. Any one who has examined

the Archfean rocks in the undisturbed area west of the Torridon Sandstone escarp-

ment, has no difficulty in distinguishing the pyroxenic gneisses and intrusive

dykes from the quartz-schists and mica-schists of the Moine series. These broad

lithological distinctions have been of great service in interpreting the history of

the glaciation of that region.

The Assynt district furnishes impressive evidence of denudation by the removal

of a vast covering of Torridon Sandstone, by the persistent eastward recession of

that escarpment, by the stripping off of the materials overlying the successive

thrust-planes, and also by the development of the present drainage system. It is

a remarkable fact that south of the mountainous region of Assynt the water-

shed lies to the east of Cul Mor, Cul Beag, and the Coigach mountains in the

less elevated platform of the Moine schists. It is evident that the present

drainage system originated at a remote geological period, when the eastern or

Moine schists extended far to the west of their present limits, and were arranged

in the form of a dome round the displaced masses which now form the moun-
tainous region of Assynt. It is highly probable, also, that before the glacial

period the land stood relatively higher than at present, and that the rivers on the

west side of the watershed occupy consequent valleys which extended far to the

west of the present coast-line.

Everywhere throughout the Assynt district, and especially in the mountainous

region extending from Glas Bheinn to the Coigach area and over the plateau of

Archtean gneiss, there is conclusive evidence of intense glaciation. Perhaps the

most striking feature of the glacial phenomena of Assynt is the evidence pointing
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to the conclusion that during the maximum glaciation the ice-shed did not coincide

with the existing watershed. From an examination of the strife indicating the

direction of ice-How, and from the distribution of boulders, it appears that the ice-

parting lay to the east of the present watershed. Indeed, the ice must have

accumulated to a great thickness on the less elevated plateau occupied by the

Moine schists east of the Ben More Assynt range and east of the Coigach

mountains.

The general movement of the ice at great elevations in this district was in a

westerly direction, sometimes to the north and sometimes south of that point.

For example, on Glas Bheinn, on one of the exposures of Archaean gneiss, at a

height exceeding 2000 feet, the stria? point W. 5° N. Again, on Beallach an

Uidhe, between Glas Bheinn and Beinn Uidhe, at an elevation of about 2000 feet,

the direction is west-south-west. East of Inchnadamflf, on the quartzite of Beinn

an Fhurain, between the 2000 and 2250-feet contour-lines, the striae run north of

west. In the lofty pass crossing the Ben More range, that leads into Corrie

Mhadaidh, at a level of 2750 feet, the direction is W. 10° S. or WSW. In like

manner, on the long ridge of Breabag that runs northward from the Beallach of

Coniveall, the average height of which is over 2000 feet, splendidly striated

surfaces have been recorded which indicate an ice-movement in a westerly

direction.

Passing westwards to the mountains north and south of Loch Assynt, we find

similar evidence of a westerl}7 movement during the maximum glaciation. On
Quinag, at an elevation of 1750 feet, the stria? point W. 5° N., and on Beinn

Gharbh near the top, about the 1500-feet contour-line, the direction varies from

W. 10° S. to W.S.W. On the eastern slope of Canisp, between the 1250 and 1500

feet contour-lines, on polished surfaces of quartzite, the strife point north of west,

indicating an ice-movement up the slope in the direction of the Archtean plateau.

On the flanks of Suilven, below the limit of the Torridon Sandstone, the stria? trend

about west-north-west. Further south, on Cul Mor, near the 1500-feet level, on

the top of the escarpment of Torridon Sandstone east of Loch Skinaskink, the

direction is a few degrees south of west.

The general westerly movement of the ice across the mountainous part of

Assynt, the Cromalt hills, and the Coigach district is confirmed by the dispersal

of the boulders. Indeed, the evidence on this point is somewhat remarkable. For

instance, on Beinn an Fhurain, which is composed of displaced members of the

Cambrian formation, quartzites, fucoid beds, and serpulite grit, boulders of thrust

Lewisian gneiss occur on the crest of the ridge, which have been borne westwards

from the deep corrie3 north of Ben More Assynt. The highest elevation of the

thrust Lewisian gneiss in Corrie Mhadaidh is from 1750 to 2250 feet, and the

strife on the quartzite ridge of Beinn an Fhurain west of that corrie point W. 10°

to 20" N. Further north, on Mullach an Leathaid Biabhaich, similar boulders of

thrust Lewisian gneiss rest on the quartzite at a height of 2250 feet. On Breabag

the evidence is no less remarkable, for on the quartzite ridge that runs southwards

from Breabag Tarsuinn (2044 feet) about the 2000-feet level, numerous blocks of

thrust gneiss and Moine schist have been recorded. Further south along the same

ridge, in the direction of Meall Diamhain, on the outcrop of fucoid beds as well

as on the quartzites, blocks of thrust gneiss and granulitic quartz-schist are met

with. The boulders of thrust gneiss have been derived from the belt of this

material that has been traced continuously from Ben More Assynt south to

Sgonnan Mor, while the blocks of granulitic schists have been carried westwards

from the Moine schist area, the average height of which is lower than that of the

Breabag ridge. It follows, therefore, that during this westerly movement the
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Moine schist erratics must have been borne to levels at least 500 feet higher than

the sources from which they were derived.

When we pass beyond the limit of the Ben More group of mountains to Cul

Beag (2523 feet —a mountain of Torridon Sandstone west of the Cromalt hills,

the evidence is equally conclusive regarding the transport of materials in a westerly

direction to higher levels. For there, at a height of 2300 feet, blocks of Moine

schist rest on the Torridon Sandstone. Comparing the elevation of the Cromalt

hills between C'oigach and the river Oykell with the height of these erratics on

Cul Beag, it is obvious that the latter must have been raised about COO feet in

the course of the movement. On Cul Mor, north of Cul Beag, our colleague

Mr. Hinxman found a boulder of nepheline-ajgirine syenite just below the 2000-feet

contour-line, which must have been derived from the Cnoc na Sroine and Ault-

nacallagach igneous mass see geological map). Xo part of that mass reaches

an elevation greater than 1306 feet, so that this boulder, during the westerly

movement of the ice, must have been raised at least about 600 feet above its

parent source.

There is hardly any trace of boulder clay within the mountainous part of

Assynt. This deposit appears in some of the valleys occupied by the Moine schists,

as, for instance, in the catchment basins of the Cassley and the Oykell, and in

the valleys of the Cromalt hills. The drift deposits consist chiefly of moraines,

which have indeed a wide distribution. An examination of the morainic material,

and of the boulders on the mounds, points to a period of confluent glaciei> when

the mountainous part of Assynt, together with the Cromalt hills, Cul Mor, Cul

Beag, and the Coigach mountains, became independent centres of dispersion. The

feathered arrows on the geological map indicate this later movement, and show a

marked contrast from the persistent westerly trend of the earlier glaciation. A
glance at the map will show, for instance, how from the north-east slope of tLe

Glas Bheinn and Ben More Assynt range the later ice spread over the moorland

plateau east of Gorm Loch Mor and Fionn Loch Mor onwards in the direction of

Loch Shin. This plateau is covered with moraine mounds which contain boulders

and debris of Cambrian quartzite, borne from the mountains to the west on to the

area occupied by the Moine schists. Again, in the valley of the Cassley that drains

the great corries east of Ben More Assynt and Carn na Convaroan, boulders of

Cambrian quartzite have been traced for about 15 miles down to Invercassley.

Again, on the Moine schist plateau east of Loch Ailsh and souths. -"Qnan

Mor, moraines occur containing blocks of Cambrian quartzite and thrust Archaean

gneiss from that area. Further, on the west side of Glas Bheinn and Ben More

Assynt, in the neighbourhood of Inchnadamff, part of this confluent glacier ice

streamed northwards up the Skiag valley, carrying boulders ofthe intrusive porphy-

rite of Beinn Gharbh in its train. Local ice streamed off the eastern slopes of

Canisp and Beinn Gharbh, which coalesced with that radiating from Breatag.

In like manner, from the eastern slopes of Cul Mor and Cul Beag, local glaciers

diverged which united with that moving off the Cromalt hills, and were deflected

westwards towards the Archa an plateau and northwards towards Strath Kanaird.

On referring to the geological map, it will be seen that most of the lochs lie

within the area occupied by the Archaean gneiss. As the region is remarkably

free of drift, the lochs lie in hollows in the solid rock, and are therefore rock-basins.

Indeed, any one who visits the area cannot fail to be struck with the number and

irregular outlines of the lakes in the plateau of Archaean gneiss. "While mapping

that region, it was obvious that the direction of many of the lochs and of their

branches had been largely influenced by the trend of lines of shearing and lines of

fault, by the trend of groups of intrusive dykes, and by the presence of ultralasic

VOL. XX. s
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masses, which weather more readily than the pyroxenic gneiss. In view of these

facts, the irregular contour of the lakes on the Archa-an plateau, as proved by the

soundings, is what might naturally be expected.

Loch Assynt.—This is the largest and by far the most important lake in the

Assynt district. Round the upper end and along the north-east shore from

Inchnadamff to the southern base of Quinag, it is floored by Cambrian and

Torridonian strata, while the remainder rests on the Archa-an gneiss plateau.

It lies along an old consequent valley, the origin of which dates back to a

time when the surface configuration was very different from what it is now.

Originally, the lake was of larger dimensions, for at its upper end it has been silted

up by the river Loanan ; indeed, in that direction it must have extended at one

time almost to Stronechrubie. At its lower end it must formerly have continued

down to the narrows above Inveruplan—a distance of over 2 miles from the foot

of the loch, where a rocky barrier of gneiss and intrusive dykes crosses the river

Inver. From that point upwards to the present lower limit of the lake an alluvial

terrace is traceable, through which the river follows a winding course. During its

former extension, Loch Assynt must have been continuous with Loch Uidh na

Geadaig and Loch Leitir Easaich.

The soundings show that this rock-basin is comparatively uniform. The

•50-feet contour-line runs from the present lower limit of the lake to near the

mouth of the river Loanan ; the 100-feet contour-line, from the bend at Loch

Leitir Easaich to near the schoolhouse at Inchnadamff—a distance of 5 miles
;

the 150-feet contour-line is continuous from a point opposite Tomore to near the

schoolhouse at Inchnadamff, thus forming one basin 4| miles long. Five basics

are enclosed by the 200-feet contour-line, and three basins by the 250-feet line.

The height of the surface of the lake above sea-level is 215 feet, and the greatest

depth is 282 feet, within the Archaean area near Tobeg and Eilean Assynt. At
that point the lake is 67 feet below sea-level. A glance at the bathymetrical map
will show that the long axes of the deeper basins coincide with the trend of the loch

between Loch Leitir Easaich and Inchnadamff, and that they lie nearer the southern

shore. This feature is worthy of note, as it is a continuation of an important fault

which has been traced for miles along Glen Salach in a north-west direction, in

the line of which lie several lakes (see geological map). It must be borne in

mind, however, that this line of disruption, which has produced brecciation of the

Archiean gneiss and dykes along Glen Salach, is of pre-Torridonian age, and has

no connection with the later post-Cambrian movements. It developed a line of

weakness, which, when stripped of the overlying Torridon Sandstone and Cam-
brian strata, would aid erosion either by the action of running water or land ice.

Several faults enter the lake on the south side between Tobeg and Eudh' an Alt-

toir, which, trending in a north-east direction, are coincident with inlets at the

margin. Indeed, it is not improbable that the sudden deflection of the lake

between Loch Assynt Lodge and Little Assynt— its course there being south-west

and north-east—may be due to faults in the same direction, entering the lake at

Little Assynt.

Loch Leitir Easaich.—This is a shallow rock-basin on the Archaean plateau,

which, as already indicated, was originally an arm of Loch Assynt. Its long axis,

trending north-west, coincides in direction with that of the Glen Salach fault, but

the deepest sounding—70 feet—does not lie in the line of this pre-Torridonian

dislocation, but in a small basin to the south of it.

'Loch Beannach is another shallow rock-basin on the Archaean gneiss with

very irregular outlines, its greatest depth being 38 feet. Numerous rock knobs

project above the surface of the water. The long arm trending north-wost to
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Loch an Dubh Uidh coincides in direction with an epidiorite dyke and with a

line of disruption, but the numerous small bays reflect the varying lithological

characters of the Archaan gaeiss.

Loch Drvim Suardalaim and Loch nn Dolrc Daraich are two shallow rock-

basin? lying in the consequent valley of the Glen Canisp river (Amhainn na Clack

Airidh). A chain of small lakes lie along this ancient valley, all of which are

rock-basins now in course of being silted up. The greatest depth of Loch

Druim Suardalain is 31 feet. Several small faults cross this lake in a north-east

direction, which produce a slight displacement of the intrusive dykes, but they do

not seem to have modified the floor of the loch as indicated by the soundings.

Loch na Doire Daraich is only about 9 feet deep.

Loch Crdcach and Loch an Tuirc are likewise shallow rock-basins on the bare

Archaan floor. The long axis of the former loch, which is about li miles in

length, lies in the line of a well-marked fault which has been traced for miles

across the Archaan plateau. There can be little doubt that the straight feature

of the west shore is due to this dislocation. Numerous roehes moutonnies rise

above the surface of the lake towards the east side. Again, in the case of Loch

an Tuirc, a fault which shifts the intrusive dykes enters the lake at its outlet, and

crosses it in a north-easterly direction. The straight feature on the south side

coincides with a zone of newer shearing in the Archaan gneiss trending east and

west.

Loch Veyatie and Fionn Loch.—Tnese lakes lie in rock-basins in the direction

of an old consequent valley traversing the Archaan plateau and the Torridonian

and Cambrian strata north-west of Elphin. These lakes were evidently at one

time connected, for an alluvial terrace stretches up the valley from the Fionn Loch

to near Loch Veyatie. The height of the surface of the Fionn loch is 357 feet

above sea-level, and the height of the alluvial terrace is 379 feet, so that the lake

has been lowered by about 20 feet. The long axis of this lake coincides generally

with the strike of the original banding of the Archaan gneiss, which there dips to

the south-west at angles varying from 20° to 30°. Several large intrusive djkes

trend obliquely up the loch, and lines of newer shearing enter the lake on the

north-west side, trending north-west. Indeed, these shear lines have evidently

determined the arm of the lake that runs westwards beyond the point where the

river Kirkaig drains this sheet of water. Though of irregular contour, the sound-

ings show that it is a long narrow basin, the deepest sounding being 90 feet.

In like manner, though Loch Veyatie is 4 miles long, the soundings show that

it is a comparatively shallow basin, the deepest sounding being 12G feet north of

Loch a' Mhiotailt and near the foot of the loch. The long axis of this lake is

oblique to the strike of the early foliation of the Archaan gneiss, and several

large intrusive dykes enter the foot of the lake, the direction of which coincides with

that axis. The upper part of the lake is floored partly by Cambrian and partly by

Torridonian strata, the lofty mountain of Cul Mor rising to a height of 2786 feet

on the south side. The soundings show that there are three small basins, each

over 100 feet in depth, two of which lie north-north-east of the great escarpment

of Torridon Sandstone of Cul Mor, and the third near the foot, opposite an escarp-

ment of Archaan gneiss which rises to a height of 200 feet above the level of the

lake.

Loch a' 3Ihiotailt is an arm of Loch Veyatie, near the foot of the latter, and on

its south side. The deepest sounding is 69 feet. The long arm of the lake has

evidently been determined by faults which shift the outcrops of the intrusive

dykes.

Loch Cam flows into Loch Veyatie at its upper end, near Elphin. The western
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portion of this lake is floored by Archaean rocks, and the central and eastern

portions by Torridonian and Cambrian strata. The soundings show that it is a

comparatively shallow rock-basin. Much of the east part near Elphin is under

50 feet in depth, and the deepest soundings recorded at two localities fuither west

are 122 feet. One of these localities is at the narrows, where the lake is floored

by Cambrian quartzite, and the other about two-thirds of a mile from the head on

the Archaean plateau. The soundings further show that near the head of the lake

on the south-west side there is a narrow basin trending nearly west-north-west,

enclosed by the 100-feet contour-line, the direction of which coincides with a line

of pre-Torridonian shearing that has been traced for miles to the west-north-west

into the Fionn Loch. The soundings also prove that there is a steep cliff along

the south shore parallel to this line of shearing, which is continued west-north-west

beyond the lake towards the Fionn Loch.

Of all the lakes within the Archaean plateau, Loch Skinashink presents the

most irregular outlines. Still, it is obvious that its southern portion lies along a

consequent valley, which rises between Cul Mor and Cul Beag. The lake is now
drained by the river Polly, which, where it leaves the loch, flows over a barrier of

Archaean gneiss. The longer axis of the loch south-west of Eilean Mor coincides

with the trend of the early foliation of the gneiss and of certain intrusive dykes.

The north-west margin of the loch has been determined by a pre-Torridonian line

of fault, which shifts the outcrops of the intrusive dykes.

Numerous rocky islets rise above the level of the rock, which, together with

the soundings, reflect the varying character of the Archaean gneiss and intrusive

dykes. Various faults enter the loch, which in many cases have given rise

to well-marked inlets. The deepest sounding is 216 feet, which occurs not

far to the south of Eilean Mor, in the line of the longest axis from south-east

to north-west, and where that axis is intersected by a north-east and south-

west faidt.

Loch Lurgain lies wholly within the Torridon Sandstone area, and is a true

rock-basin, for at its outlet it flows over a barrier of rock into Loch Bada na h-

Achlaise. The trend of the upper part oblicpiely crosses the strike of the Torridon

Sandstone, while that of the lower is more or less parallel to it. About midway
down the loch, roches moutonnces appear, and the soundings there vary from 20 to

56 feet. Above these islands there is a simple basin, the deepest sounding being

156 feet north-east of Beinn Eun. Below the islands the basin is comparatively

simple, the greatest depth being 148 feet. At the foot of the loch, immediately

in front of the rocky barrier, the basin enclosed by the 100-feet contour-line is

broader than further up the lake.

Loch Bad a' Ghaill is a true rock-basin, which, save at its lower end, where the

rocky barrier is composed of Archaean gneiss, is floored by Torridon Sandstone.

The soundings show that this lake forms two well-marked basins. The greatest

depth of the upper one is 180 feet, which is a few feet below sea-level, and the

deepest sounding of the lower basin is 153 feet. The ice-movement, as indicated

by the stria-, seems to have coincided generally with the direction of this lake and

Loch Lurgain. Morainic drift is met with at intervals along the shores of these

lakes.

Loch Owskeich is likewise a rock-basin, the barrier being formed of Tonidon

Sandstone. The loch, save at its upper end, where there is a ridge of Archaean

gneiss, is floored by Torridon Sandstone. The soundings show that this lake has

been modified by a powerful north-north-east and south-south-west fault skirting

the eastern shore, whereby the Torridon Sandstone has been thrown down against

the Archaean floor on the east side. A glance at the map will show how the



BATHYMETRICAL SURVEY OF FRESH-WATER LOCHS OF SCOTLAND. 245

contour-lines run parallel to that fault and close to the shore, and that the deepest

sounding, 153 feet, is not far from the line of this dislocation.

Loch Urigill and Loch Maol a' Choire are shallow rock-hasins in the Cambrian

limestone, the erosion of which may be partly due to solution.

Loch Borralan lies along the line of a consequent valley, near the headwaters

of the river Kirkaig, and probably not far from the original axis of uplift in early

Paheozoic times. It is a shallow rock basin, floored by igneous rocks which belong

to the igneous mass of Cnoc na Sroine, with some drift along its margin.

From the evidence now adduced, it is obvious that the plateau of Archaean

gneiss with its intrusive dykes is dotted over with lakes of various sizes, which,

with the exception of the lower part of Loch Assynt, are of moderate depth.

Indeed, most of them are shallow basins, which reflect the varying types of uneiss

and intrusive dykes and their subsequent deformation. It is, no doubt, true that

the numerous shear-lines and faults of pre-Torridonian age that traverse the

Archa?an plateau have determined to some extent the features of these lakes ; but

we are, nevertheless, of opinion that the evidence taken as a whole is in favour of

the theory that they have been mainly produced by the erosive action of ice.

NOTES ON THE BIOLOGY OF THE LOCHS IN THE
ASSYNT DISTRICT.

By James Mi'rray.

Only an incomplete sketch can be given of the biology of this district, as

collections of plankton were made in only twelve out of the twenty lochs dealt

with in this paper. Loch Assynt is the largest loch in the district, but four others,

viz. Lochs Lurgain, Skinaskink, Bad a' Chaill. and Owskeich, are moderately large

and of considerable mean depth, so that they fall to be classed rather with the

large lochs than with the small ones. The remainder are small or of low mean

depth.

The fauna of the plankton was very uniform throughout these lochs, differing

chiefly in the presence in some of them of one or other of the northern species of

LHaptomus, D. Wierzegtkii and L>. laciniatus, in the Daphnia being D. lacustris

in some and I), galeata in others, and in the greater abundance of Rotifera

and Rhizopods in the shallower lochs. Though the three common Scottish

species of LHaptomus were found in the district, they were never all found

together in one loch, as was commonly the case elsewhere in Sutherland. The

Daphnia in most of the lochs was the typical I), lacustris. In one loch this was

associated with D. galeata, while in three lochs D. galeata was alone observed.

Leptodora was only observed in Loch Skinaskink, and Bythotrephes was not

observed at all.

While the fauna thus offers little that is remarkable, the flora, on the other

hand, is notable for the great wealth of Alga', especially of Desmids. Over fifty

species of Desmids were observed, and between thirty and forty of these some-

times occurred in one loch. Messrs. West, commenting on the Desmid flora of

this part of Scotland, state that the plankton is unique in the abundance of its

Desmids, and that the most conspicuous of these are of a distinctly western type,

being found in Europe only along the extreme north-western coasts, while in

North America they are eastern species. The southern and eastern limits of this

remarkably rich area in Scotland cannot yet be fixed ; in Sutherland it extends

right across Scotland. An examination of many hill lochs in Perthshire and
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in the south of Scotland showed no such rich flora there. When the distribu-

tion of the Desuiid flora is worked out, it will be of interest to observe whether

the area covered by those western species coincides with that occupied by

the northern Calanidae, Diaptomus Wierzejskii and D. laciniatiis, which are so

generally distributed in Sutherland, though they also occur in many spots further

south.

Loch Assy nt.—The plankton of this loch closely resembles that of the larger

lochs in the south, only the typically pelagic Entomostraca and Rotifera being

present. It is noticeable that neither Diaptomus Wierzejskii, D. laciniatiis, nor

Daphnia galeata, species widely distributed in the district and also occurring in

many of the large lochs further south, was observed here. The loch further

resembles many other large lochs in the presence of numerous skeletons of

ClathruHna elegans. The only Rotifer calling for mention is Triarthra longiseta,

a species not usual in large lakes. Unlike the other lochs of the district,

there were very few Desrnids in the plankton. The quantity of plankton was

very small.

Loch Lurgain.—The fauna comprised only the usual pelagic species, among
which Cyclops strenuus was most abundant. The Daphnia was D. galeata.

Diaphanosoma brachyurum was present in some numbers. The flora was remark-

able for the number of Desmids, especially of the genus Staurastrum, including

the beautiful large species, S. longispinum and S. arctiscon.

Loch Bad a' Ghaill.—The somewhat meagre plankton was almost exactly of the

type found in deep lochs, differing only in the greater abundance of Rotifera, among
which were Plcesoma, Gastropus, and Triarthra. The commonest animal was

Cyclops strenuus. About a dozen species of Desmids were observed, including

Staurastrum longispinum and 8. gracile, var. bulbosum.

Loch Owskeich.—The fauna was much richer than that of Loch Bad a' Ghaill,

with which, from position and size, it is best comparable. Diaptomus gracilis

and D. laciniatiis were both present. The Daphnia was D. galeata. There were

many filamentous Algse and Desmids, among which occurred Staurastrum

Braziliense.

Loch Skinaskink.—The plankton was very rich, and, notwithstanding the large

size and considerable mean depth of the loch, resembled that of a shallow loch in the

great numbers of Rotifers, Desmids, and Protozoa. There were two species of

Diaptomus, D. gracilis and D. laciniatiis, and two of Daphnia, D. lacustris and

D. galeata. Among the Rotifera were two species which, though pelagic, are not

usual in large lakes, viz. a Synchasta and a Plcesoma. The Desmids included

Staurastrum Braziliense and S. ophiura.

Loch Fionn.—This loch, though long, is so narrow as to be little more than an

expansion of the river. When in spate, as on the occasion of the visit of the Lake

Survey, there is a decided current down the loch. As would be expected in the

circumstances, life was very scarce and of few species. Two forms of Bo&mina were

present, B. ol/tusirostris and its variety B. longispina.

Loch art Tuvrc.—Entomostraca were numerous, but of few species. Rotifera

were scarce. Filamentous Algoe were abundant, but there were few Desmids.

Loch Beannach.—Organisms were not very abundant. Only the commonest

pelagic Entomostraca were present. Rotifera were more numerous, including,

in addition to the usual pelagic species, Gastropus stylifer and a species of

Ploesoma.

Loch na Doire Daraich.—The very abundant fauna of this loch closely

resembled that of the adjacent Loch Druim Suardalain, the most notable difference

being the more numerous Rotifera. Among these were Floscularia pelagica,
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Triarthm longistta, Pterodina patina, Copeus cerberus, Dinocharis Collinsii.

Among the numerous Desnrids were Micrasterias furcata, M.pinnatafida, sto.uras-

trum c/ranJr, and 8. longispinum.

Loch Druim Suardalain.— This shallow loch had the richest fauna found in the

lochs of the district. The flora was also very rich. About a dozen species of

Rotifera were seen, including Callidina Brycei. Over thirty species of Desnrids

occurred, among which were Staurastrum grande, 8. ophiura, and S. sexangvlare.

There was nothing among the Entomostraca calling for remark, only the commi r.er

pelagic and shallow-water species being observed.

Loch Maol a' Choire.—Crustacea were very abundant, including a species of

Gammarus. Diaptomits Wwrzejskii was the only Calanid observed. It was in a

collection from this loch that the species was discovered in Britain by Dr. Scott.

The usual pelagic Rotifera were present. Xo Desnrids were seen.

Loch Awe.—The most abundant organism was a varietyofDiaptom us Wierzejsl ii.

SUla was seen here, and in no other lake in the district, being somewhat late in the

season for this species. Very few Rotifera or Alga? were noticed.

THE UTTERMOST EAST. 1

Those of our readers who remember the interesting lecture delivered

to the Society last year by Mr. Hawes, and those who heard his address

at the meeting of the British Association in Belfast the year before last,

will know what to expect in this his latest work, and they will not be
disappointed. Of late years we have had many important works on
Siberia and the Far East, but in Mr. Hawes's hands the subject loses

none of its freshness or interest, and it is needless to say that at the
present time, the more we learn of the conditions of Japan, Korea, Eastern

Russia, and Eastern China, the better we will be able to understand the

arena in which there is now taking place a struggle for supremacy, the

final issue of which it would be rash to predict, but which, whatever it

be, cannot fail to leave an indelible mark on the history of both East and
West. The interest of Mr. Hawes's book begins with the first chapter,

which is mainly devoted to a description of Korea. In this peninsula

the port of Fusan is less than 100 knots distant from Nagasaki in

Japan, and when Mr. Hawes saw it, it was " a mere collection of mud huts/'

near to which were several hundred Japanese houses forming a separate

settlement. At Gensan on the north, about half-way up the peninsula,

the Japanese number 2000 and the Koreans 15,000. In 1901, says Mr.
Hawes, there were 16,142 Japanese in Korea and only 97 Russians,

while sixty-four per cent, of the shipping trade was Japanese. It is not

remarkable, then, that Japan fears and resents the aggressions of Russia,

and has come to the conclusion that at any risk and at any cost they

must be stopped.

From Gensan Mr. Hawes sailed to Vladivostok, and thence proceeded

on by rail to Khabarovsk on the Amur; and in the course of this journey

1 In the Uttermost East. By Charles H. Hawes. London and New York : Harper
Brothers, 1903. Price 16s.
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he had at first hand from an eye-witness, a Canadian, a graphic account

of the infamous massacre of the Chinese at Blagovestchensk in August
1900. The description amply corroborates the hideous story which

shocked the civilised world when the details became known. Mr. Hawes
sailed down the Amur to Xikolaivik at its mouth, where he found the

market price of an 18 lb. salmon to be Hd. ; there he had the good luck

to catch a German tramp steamer which landed him at Alexandrovsk in

Sakhalin. This island may be said to have been discovered by the

Japanese in 1613, and thirty years later it was visited by a Dutch
captain, Martin Vries, a memento of whose visit remains to the present

day in the shape of the name Cape Patience on the east coast. La
Perouse reached it in 1787, and the Englishman Broughton in 1796.

For many years the island was supposed to be a peninsula, but in 1849
the Russian Nevelsky settled the question for ever. The island had a

population in 1898 of about 36,000, of whom the great majority are

Russians, i.e. prisoners. The Ainus are said to number 1300, the

Gilyaks more than 2000, the Orochons 750, the Tungus 200, and the

Yakuts only 13. Mr. Hawes discusses the question of who were the

aborigines of Sakhalin, but comes to no definite conclusion except the

negative one, viz., that none of the five tribes just mentioned can justly

claim to be the aborigines. His description of the numerically most
important tribe, the Gilyaks, and of their great annual festival, the

Bear fete, may be quoted, as giving our readers a good idea of Mr.

Hawes's felicity of expression and power of description. " The Gilyak

is short of stature, about five feet three inches in height, spare of limb,

and though often wiry, scarcely robust. His women-folk scarcely

exceed four feet six inches. His complexion is tawny, gipsy-like, but

not yellow, and his hair, which he wears in a pigtail, is raven black.

Altogether his features betoken a mixed race. Though he has the

brachycephalic (round) head, the broad face, and high cheek bones of the

Mongol, yet the slight brow ridges, big mouth, prominent lips, and
flattened nasal bridge of the latter are considerably modified in his case.

The majority of Gilyaks possess the hairless faces of the Mongols, and
perhaps the exceptions, who have bushy beards, are descendants of Ainu
and Gilyak ancestors.

"In summer they used to dress in fish-skins, and in winter in seal- or

dog-skins. Gradually Chinese cotton has filtered in through Manchuria,

and largely taken the place of fish-skins, though this material is still

used for parts of the dress, especially of the Gilyak women : and when
visiting a Gilyak headman I found a mat of salmon-skins, stitched

together, spread in my honour. In winter the men wear coats of dog-

skins, but the women favour seal-skin, the short bristly hair being less

in the way in their domestic occupations. The men add to their coat

in winter a short petticoat of seal-skin. In summer they go bare-footed,

except on journeys, when, as in winter, they use mocassins of seal-skin,

the hair on the outside of the leg portion only.

" For underclothing a cotton shirt, ' shorts,' and long gaiters or spatter-

dashes, like the Chinese, are worn by the men ; and by the women long

gaiters onty, and a skirt or two of cotton or fish-skin. The outer tunic
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of the Gilyak woman, or rather frock, for it possesses sleeves, has Chinese

cash coins strung round the border, which reaches just below the knees.

The Gilyaks are veritable children of the forest, finding their house, food,

and gods therein."

The Bear fete is always held in January. " On the morning before

the fete the village presents a busy scene as the guests arrive in great

numbers, their sledges, drawn by teams of dogs, dashing up from all

parts of the snow-mantled forest. Great preparations of food have been

made for days past. The huts are crowded, and hospitality is freely dis-

pensed. At the same time the owner of the bear and his neighbours will

be gainers by the feast, for luxuries, such as tobacco, rice, vodka, etc., are

on sale, and will bring in a goodly profit. The staple article of the feast

is, of course, dried fish, but. a variety of dishes is concocted by the

Gilyak housewife, with this as a base. Dried and frozen hard, it is

grated to fine powder and mixed with seal-oil and whortleberries ; and

when you add to these three ingredients rice, salmon-roe, and roots, the

possible combination of messes are many, and the results to the Gilyak

highly palatable." After describing a rehearsal, Mr. Hawes proceeds

thus :
" The following day the same performance was gone through, and

the animal led to the hut of his owner and around it three times. Each

time that he passed the door the master poked him with a twig adorned

with shavings, and broke it with the force of the thrust. This circum-

ambulation was done to the strains of a unique band. Three or four

young women, keeping time, beat with sticks on a log supported on short

uprights. This highly varied musical performance was accompanied by

dancing. Although the ' artiste ' in this case was the oldest woman in

the village, the display was far more interesting than the ritualistic

dancing which the traveller in the East meets with generally, such for

instance as that of young girls in the sacred temple of Nara in Japan.

"First of all the old lady, dressed in seal-skins, stamped down the

deep snow, and formed a little level square plat. Then taking two pieces

of evergreens she threw herself into queer postures, using the branches

as fans. Her movements were not rapid, but occasionally, and all un-

wittingly, she overstepped the limit of the plat, and fell floundering in

the deep snow, to the amusement of band and spectators too ; but this

in no way disconcerted her, for she came up laughing to renew the per-

formance.
" The bear was then paraded down an avenue of twigs adorned with

shavings stuck in the ground to the place of execution. . . . While the

poor animal was left tied up to ruminate over his position, the natives

went off to feast: but first they took of their luxuries, rice, whortle-

berries, etc., and fed their victim until he could eat no more. This is a

characteristic trait of their attitude to Bruin. They were about to kill

him, yet they feted him. It was an attitude of apology. They realised

that their conduct must seem ambiguous to him, and therefore, though

he had to die at their hands, yet they would do all that they could to

retain his goodwill. Therefore they feast him loyally with all manner of

dainties before he meets his fate at their hands.

"When the feasting, drinking, smoking, and talking were at an end
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a start was made for the execution ground. On their way the company-
halted at the beginning of the avenue to allow a few of their number to

shoot blunt, wooden-ended arrows towards the bear. There seemed no
attempt on their part to hit the animal, or else they ignominiously failed,

for the shots were lamentably short of or beyond the mark. . . . Arrived
at the ground, the crowd grouped itself in front of the animal in a semi-

circle. . . .

" The cham (or medicine-man), with a pine-twig in his hand, amid the
deep silence of the spectators, goes close to the bear, and whispers in

its ears :

—

' You have eaten many berries,

You have caught many fish,

You have frightened many people
;

Your ancestors and your comrades have broken many
Grilyaks :

Therefore you must die for it
;

But your "host" has fed you three whole years, not

stinting the delicious fried fish,

He has given you the best water,

He has taken you for walks,

He has bathed you thrice a day in the "summer year.

And three "winter years'' you have lived in a nice

warm lodging
;

He, your host, will not kill you
;

Therefore you must not complain about him to the

great lord of the mountains. 5

"An archer now came forward, and, at a couple of yards or so from
the bear, fitted his iron-tipped arrow to the bow. The animal, however,
would not expose his heart, and had to be teased until he turned round,
when the archer let fly. . . . When the poor beast was quite dead, the

women came forward with sticks and lifted up the pawT
s, and the carcass

was dragged round the execution ground three times.

" When the cham is present, he first cuts out the heart of the bear, and,

dividing it, gives the pieces to the most honoured members present. To
these partakers of the heart of the sacrificed beast will be assured

successful hunts during the whole of the season.
" The skin having been quickly stripped in this case, the carcass was

cut up, and the cauldrons were soon steaming with bear stew. All the

delicacies of dried fish, rice, roots, roe, seal-oil, etc., were brought forth,

and the feasting again began. The men sat in groups, the women waited
on them, and then took part in the feast. The youths competed in

archery, wrrestling, and running, while primitive musical instruments

were brought forth, and songs were sung, telling of the exploits of

heroes of the hunt. . . . It is noticeable that while the bear's head is not

eaten, the heart is. The latter will bring success and courage to the

hunters, but I gathered that the Gilyak believes the eating of the brain

would render the consumer bearlike, and an enemy to his fellows. The
skull is relegated to the Gilyak cemetery, and there, with skulls of
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dolphins, etc., placed on sticks. . . . The Gilyak's cemeteries are in the

secret recesses of the woods, and are not frequented by them."

The limits of our space prevent us from noticing in detail the interest-

ing information which this volume supplies regarding the habits,

manners, customs, religions, etc., of the other tribes of Sakhalin, and, we
may add, of the Buddhist Buriats, who are found on the south-east of Lake

Baikal. Mr. Hawes is the first English explorer who has succeeded in

passing through the interior to the north of the island, and this feat was

not accomplished without much personal courage and danger, for the

details of which we must refer our readers to the work itself. The prin-

cipal danger unquestionably was from the escaped convicts, of whom
there must be a very large number. For obvious reasons it is impossible

to secure accurate figures on such a subject, but Mr. Hawes quotes

Leroy-Beaulieu thus: "On January 1, 1876, over 51,000 persons were

entered on the registers of the government of Tobolsk as penal colonists,

and only 34,000 could be produced by the local administration. ... In

the governments of Tomsk and Yemseisk in 1883 there were, out of

20,000 exiles (all classes exiled, not merely ' exile-settlers ') registered in

different communes, only 2600 actually residing in the places assigned

to them; over 17,000 were fugitives." If this was the condition of

things on the mainland, the state of affairs in Sakhalin can easily be

imagined. "While he was detained waiting for a steamer at Alexandrovsk,

Mr. Hawes had ample opportunity for observing the condition of the

prisoners there, i.e. in the most important penal settlement of the island,

and he has told regarding them "a plain unvarnished tale," which cannot

but excite pity and horror. " The law," he says, " provides that any

criminal with a sentence of not less than two years and eight months ;

any woman, not exceeding forty years of age, with a sentence of two

years or over ; and any political exile, at the discretion of the Govern-

ment, may be deported to Sakhalin. The ukaz of 1900, in reference to

exiles, has generally been thought to have put an immediate stop to

their deportation; but exiles with a sentence of hard labour are not con-

templated in the proclamation, therefore it is that criminal and political

exiles continue to arrive on Sakhalin. . . . Criminals on their arrival

are classified according to their sentence. Those with a sentence of

twelve years and upwards are put into the worst gaol, the 'testing'

prison. These are mostly murderers, and, if they have proved them-

selves recalcitrant, their chains are not struck off after their journey, but

they are confined to that portion of it called the chained prison. The
1 reformatory ' prison contains those with a term of four to twelve years,

while those with less than four years are treated, after a short sojourn,

as ' free-commands." This latter division includes escaped convicts from

Russia, who are sentenced to one and a half years, and the same class

from Siberia, who get four years' hard labour. Promotion is from the

'testing' to the 'reformatory' gaol, and from there to the 'free-

command ' division, the length of time spent in each depending upon

the behaviour of the prisoner. Under the most favourable conditions a

man may pass only four years in the 'testing' prison, whereas another

may be confined for eight or even more. As a whole, one may say that a
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third of the term is spent in eacli section. . . . The expiration of a

sentence does not bring with it the long-hoped-for farewell to Sakhalin,

for the ex-convict regains his rights only by degrees. For six years

more he must remain on the island as an ' exile-settler,' and then if he

is in a position—which so few are—to get away, he may go as a
' peasant ' to the mainland of Siberia for another six years. Then only

is he at liberty to return to Russia. The ' testing ' prison at Alexan-

drovsk held during my stay about 600, many of them in chains, and
most in idleness. Only 100 of these, I was informed, were sent out to

do work such as mining, road-making, or log-hauling, while the remainder

dragged on a miserable otiose existence. The authorities excused this

unsatisfactory state of things, declaring that these prisoners were such

bad characters that they dare not let them out to work. It was this

wearisome and demoralising existence which caused them to take

matters into their own hands and escape. Two of the most notable

characters were chained to wheel-barrows night and day. . . .
' The

rozgi (birch rods dipped in salt) had not been given there for three

years, far less the plet,' says Mr. J. Y. Simpson, in describing the

famous model prison, the Alexandrovsky Central, near Irkutsk; on
Sakhalin both were in use. Even women, who by law are immune from

corporal punishment, were flogged with the former in February of 1902;
and two defenceless female prisoners were put in chains because they

would not do the will of their villainous overseers. . . . The ])let is a

modified form of the knut. The latter, which has long been laid aside,

is described as similar to a plet, but with an iron hook at the end of

the thongs. The plet is a whip with a stout, thick handle about eighteen

inches long, and a six-foot thong branching into three. These three

thongs used to end in little bags filled with lead. ... So terrible a

weapon was the leaden-ended plet that three strokes were sufficient to

cause death if the executioner so pleased."

Later on in his scathing indictment of the general administration of

Sakhalin, Mr. Hawes, after pointing out the necessity of abetter classifi-

cation of the criminals, sums up his opinion of the officials in these words:
" But the crying fault is the failure of the officials, their slackness and

arbitrariness, their open immorality and peculation. Closer and more
regular inspection from headquarters is needed ; but above and before

all, the appointment of a strong, firm, but benevolent governor is desir-

able. He must be strong enough to fear no cavilling reports from his

underlings, and must have power to dismiss and reform, without regard

to the prescriptive right of long-standing, evil-doing officials of the Petrin

stamp. There are a few well-intentioned, kindly men among them, but

they are not strong ; and the network woven by the arbitrary peculating

and immoral type is almost impossible to break through."

From Alexandrovsk, our author marched west to the river Tien, and
on reaching it, embarked in a canoe for a journey of two hundred miles

in a northerly direction, through hitherto unexplored country, to Chaivo

Bay, his companions Gilyaks and Orochons, and Mr. X the interpreter, a

man of rank and education, and a convict, who, we are glad to hear from

the preface, soon afterwards succeeded in making his escape to Japan,
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" packed up in a cupboard." We must refer our readers to these

chapters as containing a most interesting description of the country, with

its flora and fauna, and of the habits, manners, customs, religions, dress,

and legends of the inhabitants. The return journey from Chaivo Bay to

Alexandrovsk was accomplished in safety, and Mr. Hawes crossed over

again to Vladivostok, whence he took the train to Irkutsk. His account

of that most uncomfortable journey is graphic and very amusing. For
nearly a fortnight he shared a third-class carriage with some twenty

others, two of whom slept regularly in the racks. It is interesting to

note that Mr. Hawes states that the railroad itself had been hurriedly

made, and was incredibly bad. He was much impressed with " the large

and splendid " schools of Irkutsk. " Evidently it was an exceptional

centre of education. We met students everywhere, hurrying along, with

their books under their arms, and quite as many maidens as youths.

Many of the institutions owe their existence to private munificence, and
to the presence of large numbers of educated exiles. I was told that at

least five hundred girls attended the gymnasium and the other institu-

tions for secondary education. They came from all parts of Siberia.

Many of them boarded out in families, and proceeded from here to the

University of Tomsk." But in this centre of learning and culture ladies

in the evening carry revolvers.

We have, however, said more than enough to show to our readers

that this work is one of exceptional merit and interest. We must add
that there are some useful maps and many excellent illustrations.

THE OPAL FORMATIONS OF AUSTRALIA.

By Robert M. Macdonald.

Between latitudes 22
D
and 31" South, and extending from longitude

145'30° across the Queensland and South Australian boundaries into

the heart of the interior desert land, stretches a tract of country which
presents many strange problems to explorers and others interested in

the study of the earth's formation. It is a land of persistent drought,

where the stunted gidgya and mulga scrub alone find sustenance. Its

far-reaching plains extending in wind-swept undulations to the horizon

are the only landscapes that meet the eye. Its blinding dust storms

—

the dreaded " Willy-willies "—are the only variant to the dreary monotony
of the traveller's existence. According to the maps the country is

watered by a number of fair-sized rivers. The Darling, Warrego, Paroo,
Bulloo, and Cooper's Creek, with their tributaries, seem to form a net-

work of waterways and render the idea of barren inland wastes almost
incredible. But unfortunately for the development of the country these

rivers—or rather their channels— only contain water when there has
been a series of thunder-showers in the more mountainous districts to

the north and east; and even this meagre supply dwindles away as they

trend south until it is finally lost in the great "salt pan" region that
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lies between the 28th and 30th parallels. Most geologists are of opinion

that these rivers and salt lakes are remnants of a great inland sea which

at one time connected the Gulf of Carpentaria and Spencer's Gulf, and

the traveller sees much evidence to support this theory. But only the

chance prospector who, in his search for the mineral treasures of this

land, probes beneath the surface of the desert, realises how comparatively

recent has been the upheaval of the ground.

To the mineralogist the Warrego in Queensland and the Darling in

New South Wales mark the eastern fringe of this vast district, while the

chain of salt lakes in central South Australia defines the utmost limits

of his investigations from the east ; but, geographically speaking, the

region begins on the western slopes of the coastal ranges, extends across

the fertile downs of Central and Southern Queensland, taking in on the

south the vast alluvial plains formed for about 300 miles on the left

bank of the Darling by the inundations of that river, and rolling west-

ward across the arid desert land to the shores of the Indian Ocean. It

will, of course, be understood that from the mineralogist's point of view

the goldfields of Western Australia are really the chief feature of

Australia, but the)T are already too well known to need description here,

and as these auriferous deposits are supposed to have no connection

with the copper, silver, and hydro-siliceous (opal) formations of the

central and eastern regions now under discussion, Ave may regard

them as being outside the scope of this article. To return to

the eastern seaboard, we find the coastal ranges extending westward

for about 200 miles, embracing country supposed by some to be the

oldest on the earth's surface. From here the land, sloping almost

unnoticeably downward and inward, is extremely fertile. This tract

extends for a distance of 200 miles, and is succeeded by a belt of

first-class grazing country which runs uninterrupted to the Warrego.

Beyond the Warrego the bushland gradually merges into the silent

desert. Here is the home of the sandalwood and bloodwood scrub

which, as we pass onward, give place to the ubiquitous mulga and the

evil-smelling gidgya. Further out still, into the heart of the "Never
never," spinifex and salt bush are the principal forms of vegetation in

evidence, and, interrupted at times by barren waves of blistering white

sand, continue across the continent.

Between the Warrego and Paroo rivers, and to a lesser extent as far

out as the Bulloo, are some Desert Sandstone ridges, and occasionally an

outcrop of siliceous ironstone rears itself from twenty to thirty feet above

the surrounding level, which is here a plateau about 700 feet above the

sea. These ridges, the chief of which are the Moriarty, Grey, Cheviot,

and Macgregor ranges, are at present 200 feet above the plateau, but

they are evidently only the remnants of an almost gigantic submarine

mountain chain. The truth of this assertion becomes patent to the

prospector only, who, in sinking his shafts in the fiats, cuts through

from 40 to 200 feet of Desert Sandstone weathered from these ridges

before he reaches the lime-impregnated clay of the old sea-bed. When
it is considered that for many hundreds of miles this same formation

occurs, and in parts, that over a thousand feet have been pierced through
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the " Willy-willy " deposited sand without finding " bottom," the original

magnitude of these ranges may be imagined.

This region of Desert Sandstone ridges is known as the land of opal.

It is, as may be inferred, a dry parched land, in which pests innumer-

able have their home. The surface of the ground is covered with burnt

ironstone pebbles, but where they come from (some are of opinion that

they are meteorites) and how they retain their position on the surface

of the fine sand seems to be inexplicable. 1

There are absolutely no surface indications to guide one in the search

for the precious gemstone, and all work is therefore done on chance, or,

as those who follow the occupation would have it—by fate. This simply

means that the side of a coin which comes down uppermost when thrown
into the air determines where the opal seeker will sink his shaft.

There is not much room for geological study in the strata overlying

the opal in its usual mode of occurrence, but recently some new finds

have been made which go far to upset all theories previously formed as

to its origin. Opal is found at various depths beneath the surface,

but always underlying the Desert Sandstone previously mentioned, and
apparently always overlying the " pipeclay " or ancient sea-bed. It is

found in parallel layers usually imbedded in a soft siliceous casing termed
''matrix," or between two bands of ironstone. But sometimes it is

found in the heart of what are termed "floating boulders" or "nodules"
of from one to ten inches in diameter. Occasionally (on the famous
fields of White Cliffs, New South Wales) there are several layers of opal

underlying each other, but in Queensland there seems to be only one

stratum of the noble gem, although an inferior quality termed " potch
"

is often found underneath.

Opal itself is hydrous silica usually carrying a small percentage of

calcium. It is probably formed by hydro-thermal action, and exists

in great profusion throughout the district already defined. It is not so

hard as quartz (pure silica), and is found in every conceivable shade and
colour, but only that possessing living fires of green and gold is con-

sidered valuable. All other varieties, of which there are many, are

termed " potch " by the miners, and literally tons upon tons of this

substance are thrown up by them in disgust. This " potch," however,

the writer has discovered, ought really to have some value, for many gem-
stones of German origin, and a large proportion of the rubies, sapphires,

emeralds, topazes, etc., sold throughout the Orient, are manufactured
from this worthless "potch"! But if all opal is not first class, the

best commands a fair price—ten to fifty pounds being readily paid

for an ounce of green or fiery opal in the rough, and when the gems
are cut and polished, these values are about trebled. "Potch"
apparently is immature opal, but some of the more experienced miners

1 [The ironstone "pebbles" are in all probability nodules which were formerly distributed

through the Desert Sandstone, and are now concentrated at the surface owing to the denuda-
tion of that sandstone by the action of the wind. Similar phenomena are common in other
desert regions, as in the Libyan Desert, wide areas of which are abundantly sprinkled with

manganese-nodules derived from sandstones which are being gradually reduced and removed
by deflation.—Ed. S.G.M.]
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are of opinion that it is merely ordinary opal devoid of carbonate of lime

or its constituent elements. This belief is based on the fact that a large

amount of opalised marine shells are often found in the neighbourhood

of exceptionally rich pockets of the gem, while shells are never found

near "potch." Another theory that finds some favour with the gem

experts who have visited this quarter is, that the colours owe their origin

to minute fissures in the opal,1 and that the gem itself is the result of the

contraction into the solid of jelly-like or colloid silica.

Opal mining is very simple, neither skill nor elaborate plant being

required. The miner first " pegs " out his ground—usually selected at

A Prospecting Bore.

random—in a manner similar to that in vogue on the goldfields, by

inserting four posts ("pegs") at the corners. When this has been done,

a hole is sunk by means of pick and shovel for about a depth of six feet,

and then a crude windlass, made from the trunk of the most convenient

tree, is erected for the purpose of assisting in hauling the " mullock," as

the excavated material is called. Then sinking operations continue,

one man picking beneath, while his mate works the windlass, until

i [Another, and perhaps more probable view, is that advanced by Behrends, according to

whom the play of colours is due to the presence of thin curved films or lamella- in the

mineral. The lamelhe are supposed to have been originally deposited evenly, in parallel

positions, and to have become distorted and fractured during the solidification of the opal.

—Ed. S.G.M.]
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" bottom "
is reached, usually at a depth of about fort}' feet. If no opal is

here met with, most miners leave their shafts and go elsewhere, but a

few of the more patient men put in horizontal drives in the hopes of

making acquaintance with the gemstone before finally abandoning their

shafts. If they are fortunate enough to strike on a seam of opal during

their burrowings, they at once sink four feet under it, so as to make the

seam their roof, and after tunnelling under this roof for some distance,

they carefully pull it down upon sacks spread along the floor for the

purpose of breaking the fall. The gems are then taken aloft, and

roughly chipped and classified, when they are ready for sale to the first

chance buyer who visits the fields. It will thus be seen that the methods

employed are very primitive ; and the results depend chiefly on luck and

muscular energy. In the writer's opinion, however, machinery could lie

very advantageously introduced for the purpose of sinking, driving, and

hauling; and thus by working all the ground systematically, much better

results would be obtained. The above description refers to opal mining

in general, but each held, owing to some peculiarity in the formations, or

the ideas of the miners themselves, is worked in a slightly different

manner as regards details.

The chief opal mining centre of Australia is in New South Wales,

about 60 miles west of the River Darling, and in proximity to the

famous mining city of Broken Hill. This is the town of "White Cliffs,

which takes its name from the opal fields, in the centre of which it is

situated. There are now about 3000 inhabitants in and around this

wonderful tented city, all of whom live in hopes of realising a fortune in

pursuit of the elusive gem. White Cliffs stands in the centre of a sun-

baked plain, completely surrounded by a range of hills from one to three

hundred feet in height. It seems fairly evident that the town is built

on what was once an island in a lake of about six miles diameter, of

which the above-mentioned hills formed the bank. Opal is here found

at various levels. Sometimes after a shower of rain it is seen glisten-

ing on the surface, and many lucky finds have been made by simply

walking over the ground during the rare occasions of a rainstorm. The
already defined levels are three, ten, fifteen, twenty-five, thirty, and forty

feet, and in all probability other levels will be met with when the miners

trouble to sink further. The gem found here is known as free opal,

being easily detached from the soft matrix which surrounds it. Many
opalised fossils, leaves, and driftwood have been found imbedded in the

clay around White Cliffs, and quite recently the tooth of an extinct

mammal, transformed into the very best of opal, was discovered, and is

said to have been sold in Sydney for £2500. Vast copper and silver

deposits have been found in the heart of some ranges about 60 miles to

the north-west of White Cliffs, but the total absence of water renders them

practically valueless. White Cliffs is the only field in which opal is

worked in New South Wales, but in Queensland the deposits are much

more numerous. The great distances which separate them from any

settled parts, however, and the enormous difficulties which attend the

transport of stores and water, considerably reduces their importance from

a commercial standpoint. The chief fields are Eurongala, Duck Creek,

VOL. xx. T
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Paddie's Find, The Scottish Australian, The Towah, and Opalton.

There are several others, bat these are mentioned because of their slightly

different characteristics, and the distance they are separated from each

other. Eurongala field, or the group of mines which go under that

designation, is probably the oldest worked opal field in Australia. It is

situated on the western slope of the Macgregor Range around the 143rd

meridian, and extends between latitudes 26° and 27°. The principal

workings are " The Little Wonder," " The Quart Pot," " The Mascot,"
" The Scotsman," and " Alladin " mines.

The formation in each is similar. The opal is found at the base of

a bed of sandstone of about twenty-five to thirty-five feet in thickness.

A ferruginous casing separates the opal-carrying clay from the sandstone,

but the gem is usually found just under the casing. Owing to the

broken-up nature of the country shafts are seldom sunk, the miners

preferring to tunnel horizontally into any exposed face. From here,

out to and beyond Cooper's Creek, the country is all of opal forma-

tion, and magnificent specimens can be picked up anywhere upon the

surface.

Duck Creek is situated between the head waters of the Paroo and

Bulloo rivers. The sandstone here is of an average depth of 20 feet,

and is pink in colour. The clay underneath is extremely hard owing to

its being to a certain extent opalised en masse. But the gem opal is

found in tiny glumes which permeate the clay in almost every direc-

tion. This opal when removed has some resemblance to a lead pencil,

being round in shape, and surrounded by a heavy "matrix" casing.

Locally it is known as " pipe " opal, and is considered the most

valuable of all varieties, chiefly because it is of consistent quality

throughout, and can thus be cut into a number of gems without any

risk of the interior being of inferior colour. There are several so-called

mines in the vicinity, and prospectors are continually on the move
between the two rivers mentioned.

The Scottish-Australian Opal Field is one of the most recent dis-

coveries, but probably a more scientific study has been made of the

formations here than at any other place. It is situated among the

western ridges of the Moriarty Eange about 70 miles NW. of Cunna-

mulla, and is the property of a British syndicate. Opal of a kind was

found here some years ago by the aborigines, but owing to the drought

and other unfavourable circumstances little prospecting work was done,

the chance miners confining their attention solely to some " patches

"

which outcropped on the flats towards the Paroo. More than a year ago,

however, an expedition sent out by the above-named syndicate camped
in this locality, and noting the Desert Sandstone formation of the ridges

at once sunk some testing shafts on the lower ground with favourable

results. Meanwhile the party had encountered evidence of volcanic

action in the heart of the ridges about a mile from their shafts, and in

sinking further testing shafts found from the well-defined ironstone bands,

encountered in all their boi'ings, that there was a continuous deposit

evidently extending in a south-easterly direction. As the volcanic rocks

lay in this direction no time was lost in testing the ground in their
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vicinity. Similar results and indications attended these efforts, and
the party concluded that their workings were situated on the slopes and
in the crater of an extinct volcano.

Xear this " opal held,'' which, whatever its origin, presents many
features of interest, and situated on the very top of the ironstone ridges

which mark its southern boundary, are a group of very curious native
wells. The term "weir' is a decided misnomer, fur they are merely
circular basins of some depth and possibly of volcanic origin fed by the
intermittent rainfall ; but to the natives they have a great significance.

It was here that they once assembled to pay tribute to the devils whom

Site of a supposed Vol an >.

they sought to propitiate, and one can well imagine the weird rites that

took place around these water-holes before the advent of the white

man. If the "wells "be really of volcanic origin it is not unlikely

that underground rumblings may have been responsible for the super-

stitious dread with which the aborigines regarded those spots. The
dreaded bunyip, the sight of which means death to the unfortunate

beholder, was supposed to find its home at the bottom, and often on a

moonlit night a circling horde of blacks performed the mystic rites of

their Bora (corroborees) around those sulphurous wells.

Opal is not the only precious gemstone that is found in this district,

for situated to the south-east of the Scottish- Australian field is an old

creek channel, in the bed of which sapphires, topazes, and zircons mixed
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with an indiscriminate mass of worn pebbles of a variety of colours

can be obtained by any one wbo is able to differentiate between valuable

stones and tbose which are comparatively worthless. It is highly pro-

bable that much more will be heard of this country in the near future.

The foregoing deals with fields already known and worked, but per-

sonally I am of opinion that practically the fringe only of the opal

country has been touched, and having been a member of nearly all the

chief opal prospecting parties who have worked their way into the
' : Never never," can confidently affirm that the land beyond Cooper's

Creek is equally rich in minerals with that in the eastern coastal dis-

tricts. When the early explorers first saw Cooper's Creek they thought

it a vast inland sea, and their reports to the New South Wales Govern-

ment Avere to that effect. This assumption was due most probably to

the phenomenal rainfalls in the desert at that time, and to the fact that a

one-foot rise above the creek channel would flood the surrounding country

for hundreds of miles. Unfortunately such a rainfall has never occurred

since, and when I saw Cooper's Creek it was but a series of stagnant

water-holes—mere liquid mud, crowded with dead and dying creatures.

It can be well understood that the difficulties of prospecting under

such conditions were by no means easily overcome, and more often than

not prospecting parties resolved themselves into water-hunting expedi-

tions. Indiscriminate shaft-sinking to test the country could not be

undertaken, not only on account of the lack of water, but because the

necessary tools could not be carried. Until recently the camel was the

onl\- suitable means of transport, but the last two parties with which I

was associated made use of bicycles, and found that owing to the hard

nature of the ironstone-shot plains and the remarkably level surface of

the country they were very suitable indeed.

Around Cooper's Creek everything is of volcanic formation, and here

and there the ground is rent into large fissures which are very dangerous

to negotiate because of the crumbling nature of their edges. They are

from 3 inches to 4 feet in width, and, as I know from experience,

having fallen down one, at least 10 feet in depth. Some of these holes

must be still connected with internal agencies, for frequently sulphurous

fumes which almost overpower one can be detected in their immediate

neighbourhood. These fumes are of such an attenuated nature that

they are only traceable by their unpleasant odour, and are perhaps

due to the presence of copper sulphide, enormously large bodies of

which outcrop everywhere.

From the Cooper westward into South Australian territory the

country is of the same nature, and there is probably more opal in this

district than in all the other known fields combined. But nature is

sarcastic here, and the inexorable law of compensation holds good, for

although the desert glistens with streaks of scintillating splendour

which burst through the cap of every ironstone boulder, the opal will

remain there until some one solves the problem of extracting it in an

unbroken state from its iron casing. This tantalising circumstance is

brought about by the fact that the opal is in the form of a kernel inside

the boulders. These in themselves are too heavy to carry away, and it
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is almost impossible to transport suitable cutting machinery out to

them. Nothing then remains but to adopt the primitive method
employed on the other "boulder" fields of breaking through the cover-

ing with a " tomahawk/' But here the opal seems to be more brittle

than is usual, and the act of breaking the outer stone invariably smashes

to powder the gemstone within. Anywhere beyond the Cooper, opal of

the kind just described can be met with on the surface wherever one

turns to look. Hitherto the great drought has effectually prevented

any attention being paid to this locality, but at the moment of writing

the country has taken on a different aspect owing to a series of rain-

falls which occurred a short time back, and in all probability, if the

present prosperous conditions continue, an attempt may be made to open

up this desert tract by some of the more enterprising squatters who
dwell upon its eastern fringe.

Second in importance to the precious opal among the gems found in

Australia is the sapphire. But this stone being found in the more
pleasant plains of central Queensland can be worked under more advan-

tageous circumstances, and thus, from the individual miner's point of

view, has equal attractions. Sapphires are found in a pebbly con-

glomerate or wash in the beds of old channels, sometimes on the

surface or immediately beneath, but usually in layers about 3 feet

down. The centre of the sapphire mining industry is in the Leichardt

division, on the head water creeks of the Mackenzie river, and in the

sources of the Nogoa, Warrego, and Barcoo rivers. The chief workings

are situated near Anakie, about 200 miles west of Rockhampton, but

prospecting camps are dotted throughout the range for about forty or

fifty miles around. It is evident that these gemstones do not originate

where they are at present found, but the miners do not trouble them-
selves on this point, and the writer, although he traced the formation to

the desert
<;
divide," could not obtain sufficient information to warrant

an opinion. Many varieties of gemstones are found with the sapphires

in the pebbly wash, but so little do the miners really know about the

gems for which they are seeking that every stone which has not the

characteristic tints of the sapphire or zircon is thrown away as value-

less, and as amongst these discarded stones the writer has picked out

several gems which proved in Sydney to be of considerable value, and

one which in London was declared to be a diamond, there is little

doubt that gems more valuable than sapphires are deposited in this

quarter.

PROCEEDINGS OF THE ROYAL SCOTTISH GEOGRAPHICAL
SOCIETY.

Mektings in April.

At Aberdeen on Tuesday, 5th April, Mr. Nelson Annandale, B.A.

delivered an address, entitled "The Peoples of the Malay Peninsula," the

Rev. Professor Pirie, LL.D., presiding.

Mr. Annandale repeated his lecture before the Society in Edinburgh
on Thursday, the 21st April, Dr. George Smith, CLE., presiding.
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On Wednesday, 1 3th April Mr. Arthur Gulston, Superintendent
Engineer to Messrs. Armstrong, Whitworth and Co., lectured to the
Glasgow Branch on " Lake Baikal and its Connections with the Siberian
Railway." Dr. J. B. Mackenzie Anderson occupied the Chair.

Mr. Gulston repeated his address in Edinburgh on Thursday, the

1 -4th April, Colonel Wardlaw Ramsay presiding.

GEOGRAPHICAL NOTES.

EUROPE.

The Search for Baron Toll.—"We have received through the Scottish Office a

communication from the Russian Ambassador in London, enclosing the subjoined

details in regard to the reward offered by the Russian Imperial Academy of

Sciences for any news of Baron Toll (cf. this Magazine, p. 217). The Russian
Ambassador is especially anxious that the announcement of the reward should be
made known in Scotland and in Canada, as it is hoped that some trace of the

explorer may be found by whalers while in pursuit of their employment. The
announcement of the reward is as follows :

—

" The Imperial Academy of Sciences at St. Petersburg.

A reward for finding Baron Toll's Expedition party or any traces of it.

Baron Edward Toll, Chief of the Polar Expedition sent out by the Academy of

Sciences, left Bennett Island, lying north of New Siberia, on October 26th
(Nov. 8th), 1902, taking a southerly direction. He was accompanied by the

astronomer Seeberg and two Jakoots : Vassily Gorokhov, with the surname
Chichak, and Nicolas Protodiakonow, with the surname Omook. The party

seems to have been carried away by the ice. As the researches hitherto made
have been in vain a reward of 5000 Roubles is offered by the Academy of

Sciences for finding the whole expedition party, or any part of it, and a reward of
2500 Roubles for giving the first exact indications of tracing the party."

As a reference to our vol. xvi. will show, Baron Toll started on his expedition

in 1900. Most of the members of his party returned to St. Petersburg in January
1903, but the leader, accompanied by M. Seeberg, carried out his original

intention of exploring the interior of Bennett Island, and it is after leaving this

island that all trace of him has been lost. It was expected that the party would be

able to find its way to the New Siberian Islands, and it was to these islands that the

relief expedition was sent last year. Not finding the explorers there the relief

party continued its journey to Bennett Land, only to find there the communication
described in the notice of the reward uiven above.

AFRICA.

Anglo-French Agreement.—The accompanying map shows the changes in the

frontier line of Northern Nigeria, consequent upon this agreement. As indicated

in the map the result of the agreement is to add a considerable extent of

territory to the French possessions. The map also illustrates Captain Lenfant's

journey, full particulars of which will be found in our last issue.
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AMERICA.

Economic Geography of Chile.—Under this title Mr. Russell Smith contributes

an interesting article to the Bulletin of the American Geographical Society xxxvi.

1 . from the economic standpoint, Chile may be divided into three sections

—

the northern deserts, the central agricultural region, and Patagonian Chile. The

northern region presents the anomaly of being at the same time one of the most

arid deserts known, and the source of the country's greatest wealth. For 90

'

miles along the coast agriculture is impossible, and for 400 miles there is not even

a stream coming down from the Andes. In the earlier days of the development

of the region, the settlements were dependent for all their water on supplies

brought by steamers. The great mineral deposit of this region is, of coiuse,

nitrate of soda, in great demand as a fertiliser, of which Chile holds the world's

supply. The actual deposits of the mineral cover an area of about 220,000 acres,

while, in addition to the nitrate, iodine is produced as a by-product of the

industry, and the desert also produces borax, and small amounts of guano, in

addition to a variety of ores—gold, silver, copper, iron, and manganese. The

working of the nitrate is rendered exceedingly difficult owiDg to those very con-

ditions of aridity which have led to the preservation of this very soluble salt.

The water difficulty has now been got over, in the case of the larger settlements,

by laying pipes to the Andes. The distances from which the supply has to be

conveyed may be realised by the following figures :—the pipes supplying Iquique

are 80 miles Ion* ; those supplying Antofagasta 180 miles long, probably the

-reatest length of pipes in the world. Apart from water, every necessity of life

has to be brought in steamers to the ports of the region, all of which are con-

nected by lines of rail, of varying length, with the inland districts in which the

nitrate is worked. Owing to all these difficulties, operations have to be con-

ducted on a large scale, many of the companies owning their own lines of rail.

The capital involved is largely British, and against the natural difficulties must,

of course, be put the fact that the trade is a monopoly, and the companies are

able to combine to reduce output, and put up prices. But, again, the Chilian

Government takes heavy toll of the profits, about five-sixths of the total revenues

of the country being derived from duties on nitrate and iodine. Much of this

revenue is stated to be spent, not on permanent improvements, but on the mul-

tiplication of government officials.

The second region of Chile has many natural advantages. In some respects it

resembles the valley of California, but has this great advantage, that the coast

range, which here, as in California, cuts off the valley from the sea, is perforated

in a number of places, so as to allow easy access to the ocean, instead of possessing

the single outlet of the Golden Gate. The valley has a length of about 700

miles, and the climate naturally varies greatly in the different parts of this area.

In the warmer parts the grape and orange are cultivated ; elsewhere grains of

various kinds; while the more hilly regions are devoted to cattle, sheep, and

goats. About half the total area requires irrigation, but the abundance of the

streams renders this easy ; and in some instances the water, which is derived frcm

melting snow on the Andes, is so charged with mud a3 to act as a fertilising

medium. Despite, however, the natural advantages and abundant railways,

agriculture does not appear in a prosperous condition. Estates are of an enoimous

size, and as their owners are chiefly absentees, the land is largely left to ignorant

labourers ; much of it is indeed uncultivated. One consequence has been an

accumulation of the population in the cities to an extraordinary extent in a

country with practically no industries. In 189") the urban population numbered
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1,240,353, as against a rural population of 1,471.792. Part of the reason for the

backward condition of agriculture is to be found in the attractions which political

life offer to the great landowners, because of the large revenue derived from the

nitrate industry. The export of wheat has become a negative quantity. In

1892-9G the average annual export was about 111,000 metric tons ; in the follow-

ing three years the export became nominal, while iu 1901, owing to a bad harvest,

over 130,000 tons of wheat and flour were imported. But the total area available

for agriculture is not large, and even with improved methods there is no great

likelihood that Chile will ever have an extensive export trade in agricultural

products. The whole of the population of the desert region, together with all the

necessary draught animals of that region, have to be fed by the agricultural area.

The inhabitants of the desert region pay for the agricultural produce in the nitrate

sent to Europe and North America. To the economist Chile thus presents the

exceedingly interesting spectacle of a community of nearly three millions virtually

dependent on a monopoly. More than this, although the demand for nitrate is

meantime increasing, and a rise in price would enable the companies to work

profitably deposits now rejected, yet it must not be forgotten that chemists are

everywhere striving to obtain a commercially workable means of fixing the

nitrogen of the air for the purposes of agriculture, and that the proof—in recent

years
— f the power of leguminous crops to fix nitrogen is already modifying

agricultural methods.

It is thus not improbable that in the future nitrate as a fertiliser may be re-

placed by some other substance, and the economic outlook of Chile would then

become gloomy indeed.

The third region of Chile — Patagonian Chile—is still undeveloped, and indeed

was largely unknown until the dispute with the Argentine stimulated exploration.

It is probable that some of the inland valleys will be found suitable for agricul-

ture and cattle-raising, while the abundant forests contain many valuable timber

trees.

Chile has a high protective tariff, and great efforts are being made to convert

it into a manufacturing country ; but, meantime, the efforts have not been crowned

with success. Coal is not abundant, and Chile imports as much as she produces.

On the other hand, water-power is available on a large scale in the southern part

of the Great Valley. One difficulty in the way of the development of industries is

the slow growth of the population. The social conditions are not such as to

attract desirable emigrants, and the native population, owing, it is stated, to the

prevalence of vice, multiplies slowly. The country thus presents, on a small scale,

a number of economic and sociological problems of great interest.

POLAE.

Return of the " Discovery."—On April 1 news came of the safe arrival of the

Discovery, accompanied by the two relief ships, the Morning and the Terra Nova,

at Lyttelton. From the reports so far received, it appears that the two relief ships

arrived off the edge of the ice on January 5. Towards the end of January the ice

began to weaken, and in the early days of February the opening had advanced

within eight miles of the Discovery. Its advance was slow, but was increased by

systematic blasting with dynamite. On the 12th a general break-up of the ice

began, and on the 14th the explosion of two heavy charges placed the Discovery in

open water. Subsequently a period of heavy uales began, placing both the Dis-

covery and the relief ships in jeopardy ; but 75 tons of coal were successfully trans-

ferred to the former. The voyage to New Zealand was very rough, but the Discovery
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succeeded in proving the nun-existence of Wilkes Land, and the fact that the

Balleny and Russell Islands are identical. She sailed between these islands and

the mainland, a passage never before accomplished. Further exploration was

prevented by the shortage of fuel.

According to the account given to the press by Captain Scott, the winter of

1903 was less trying than that of 1902. The weather was colder, but less windy :

one hundred degrees of frost were indeed recorded in May. In September sledg-

ing was again begun, and, in spite of the want of dogs, no less than seven impor-

tant expeditions were made. The temperatures duriDg these expeditions were

very low. The following were among the more important of the sledge journeys.

On October 6, Messrs. Barne and Mulock, with four men and a supporting party

of six, started for the strait in lat. 80' south. They encountered continuously bad

weather and very heavy surfaces, but eventually reached the strait, and found

that it contained a large glacier formed from the inland ice. Detailed informa-

tion was obtained as to the exact point of junction between the barrier-ice and the

land, and a depdt established last year was found to have moved a quarter of a

mile to the north. The party returned on December 13. Messrs. Eoyds and

Bernacchi, with four men, started on November 10, with five weeks' provisions,

and reached a point 160 geographical miles south-east of the ship, travelling con-

tinuously over a level plain. No trace of land and no obstacles in the ice were

encountered, and evidence was obtained showing this vast plain to be afloat. Mr.

Bernacchi secured a most uniform series of magnetic observations. These journeys

were performed under very unfavourable conditions of weather and ice surface.

Captain Scott and Mr. Skelton, with four men and a supporting party of six, set

out to the west on October 12, and reached a height of 5000 feet on the glacier,

80 miles from the ship, on October 18, when the sledges failed on the hard ice

surface, and forced the party to return to the ship. Another start was made on

the 26th with a small party, which was delayed by the strong winds blowing from

the summit of the heights, and was forced to remain six and a half days in camp,

during which time the icy gale continued. The party gained the summit on

November 11, and crossed 180°, the magnetic meridian, on November 20, in about

long. 155i
J

east. Captain Scott then proceeded west with two men, Evans and

Lashly, for eight and a half days, and reached a point 270 miles from the ship, in

lat. 78' south and long. 146^ east. The glacier was regained on December 14,

and the ship on Christmas Eve.

The result of these two last-named journeys is to show that the interior of

A'ictoria Land stretches continuously at a height of 9000 feet, and is evidently a

vast continental plateau. No land was visible after losing sight of the ranges

which front the coast. The glacier valley affords magnificent scenery, and gives a

natural geological section of the mountains. Mr. Ferrar and two men accom-

panied Captain Scott to the summit, and on the return journey they explored the

valley in detail, and discovered sandstone with plant remains. The plants are

dicotyledons, probably of Miocene age.

The result of the journeys made respectively by Messrs. Eoyds and Bernacchi

and Lieutenant Barne and Mr. Mulock is to confirm the conclusion previously

arrived at by Captain Scott, Lieut. Shackleton, and Dr. "Wilson, that the whole

of their great sledge journey of the previous year was made on sea-ice. It

would thus seem that there is a great arm of the sea which extends southwards

for an unknown distance between Victoria Land on the west and the rising land

at the east end of the great Eoss Barrier.

The expedition has thus resulted in a large addition to geographical knowledge,

and it must be a source of great satisfaction to all to know that the Discovery has
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returned to civilisation in safety, and, with the exception of the sailor who lost

his life during the first year, without leaving a man behind.

GENERAL.

Migration of Birds.—We have received from Mr. Eagle Clarke a reprint of a

paper in the Ibis giving an account of his observations on the migration of birds,

made from the Kentish Knock Lightship during the autumn of 1903. This light-

ship is stationed 21 miles NE. by N. of Margate, and 21.5 miles SE. of the Naze,

which are the two nearest points of land, and proved to be on the course of the

great east to west migration of autumn. Other migratory movements were

observed, but the east to west was the one of most interest. Mr. Clarke concludes

from his observations that these autumn migrants leave the Dutch coast at the

mouths of the Maas, Schelde, and Rhine, and fly in a definite direction to the

coast of Britain, the line of flight not being the shortest sea-route, but a definite

and fixed course. The ultimate origin of the flocks he believes to be "Western

Central Europe, from which they reach the coast by following the courses of the

great rivers named. The immediate cause of the great movements of migration

was shown by a study of the daily weather reports of the Meteorological Office to

be a fall of temperature in the area of origin. Once this fall takes place, the

instinct to migrate appears to be suddenly roused ; and the movement takes place

even under most unfavourable meteorological conditions, the direction of the wind

appearing to have no influence. On arriving at the shores of Britain some of the

migrants settle down for the winter, some cross to Ireland and winter there, while

others cross the English Channel en route for Southern Europe. These observa-

tions are of much geographical interest in that they afford additional evidence of

the existence of perfectly definite lines of flight across the ocean.

The Royal Geographical Society's Annual Awards.—The Council have decided,

with the approval of His Majesty the King, to award the Founder's Medal this year

to Sir Harry Johnston, G.C.M.G., K.C.B., for the many valuable services he

has rendered, directly and indirectly, extending over twenty years, towards the

exploration of Africa, West and East, North and Central. The Patron's Medal is

awarded to Commander Robert F. Scott, R.N., leader of the National Antarctic

Expedition, specially for his great sledge journey to 82° 17' S. The Murchison

Grant has been awarded to Lieutenant Colbeck, for his admirable conduct of the

Antarctic Relief Expeditions ; the Gill Memorial to Captain Irizar, of the Argen-

tine Navy, for his very successful relief of the Swedish Antarctic Expedition
;

the Cuthbert Peek Grant to Don Juan Villalta, for important exploring work to

the east of the Andes ; and the Back Grant to Dr. M. A. Stein, for his valuable

geographical work in Central Asia.

Meeting of Scottish Meteorological Society.—At the half-yearly general meet-

ing of this Society, held on March 24, the Hon. John Abercromby being in the

chair, the Annual Report was read and adopted. After alluding to the loss which

the Society sustained through the death of their distinguished President, the

Duke of Richmond and Gordon, in September of last year, the Council recom-

mend in their report that the vacancy thus caused be filled by the election of

Lord M'Laren, the present Vice-President, as President, and that Sir Arthur

Mitchell be elected Vice-President. The three members of Council who retire

by rotation are Sir John Murray, Dr. J. B. Russell, and Mr. J. Y. Buchanan.

The Council recommend the re-election of Sir John Murray and Mr Buchanan, and
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the election of Professor J. G. Macgregor in place of Dr. Russell. In regard to

the Ben Nevis Observatories the report goes on to state that, as -we have already

mentioned here, the Directors have received contributions from gentlemen inter-

ested in the continuance of these Observatories sufficient, along with the annual

grants of £100 and £250 from the Meteorological Council of London, to carry on

the Observatories till the beginning of October of this year, when it was hoped that

the Report of the Committee of Inquiry appointed in 1SJ02 would be issued, and

the effects of its recommendations known. By that date these funds will be ex-

hausted, and the Observatories must then be closed, unless a sum of at least £600
per annum be guaranteed, in addition to the continuance of the sums of £100
and £250, which have up to this time been given by the Meteorological Council

out of the Parliamentary grant. In the interests of science, an annual grant,

supplementary to the above-mentioned sums, should also be provided for printing

and discussing the observations. In view of the importance of high-level stations

in meteorology, and their growing use in forecasting, the Directors are of opinion

that the whole cost of the co-operating high and low-level observatories at Ben
Nevis and Fort William should be borne by the State. If the cost be not so

provided for, they see no other possible course but the closing and abandonment

of both observatories in October next. At the meeting Sir Arthur Mitchell

directed attention to the fact that some time ago the meteorological office at

Hamburg asked if daily telegrams from the Ben Nevis and Fort William obser-

vatories could be sent to their office at Hamburg, to be used in connection with

the daily weather forecasts issued by the Deutsche Seewarte for the German
Empire. The directors agreed to furnish the telegrams asked for, and that

morning the Secretary of the Society had received a letter from Hamburg to the

effect that arrangements could now be made for the transmission of the observa-

tions from Ben Nevis and Fort William to commence on April 1st, and that the

observers should receive instructions to hand the telegrams to the telegraph office

as soon as possible after the morning observations. Sir Arthur Mitchell said

that the observations would be sent as long as the observatories were open and in

operation, that was to say, they would be able to send telegrams for six months,

and perhaps a little longer. These observations were to be used by the Germans
in weather forecasting, and the fact that they have been thus asked for illustrates

the importance of the Ben Nevis observations.

Study of Plant Distribution. —In connection with the various papers on plant

distribution and plant associations which we have recently published, it is of

interest to notice a paper on the wild hyacinth (Scilla nutans), which appeared in

the Naturalist for March 1904, a reprint of which has been sent to us. The
author, Mr. T. W. Woodhead, has made a very careful study of the plant named
within a limited area, and finds that the chief factors determining its distribution

are the nature of the soil, and the amount of shading due to trees. In the part of

the wood studied in which the hyacinth grows best, he finds that it forms an

association with the grass Holms mollis and the bracken fern, and by an interest-

ing vertical section of the soil he shows that the three plants occupy different

layers of the soil, and so do not come into competition with one another. In

this region the soil consists of a superficial layer of leaf-mould, lying upon a layer

of peaty humus, beneath which is a sandy loam, the sub-soil being clayey. The
three uppermost layers are occupied in vertical succession by grass, bracken, and
Scilla. In other parts of the wood the three uppermost layers are practically

absent, and the clay comes to the surface. Here a considerable number of

plants compete together in the superficial layers, and Scilla thins out and dis-
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appears, being unable to force its bulbs downwards here, as by an interesting

arrangement of contractile roots it is able to do where the material is less stiff.
_2

Origin of Coral Rsefs.—In Nature (69, 1904) Mr. Stanley Gardener gives

a brief account of the views on this subject to which his investigations in the

Maldive and Laccadive Archipelagoes have led him. It will be recollected that

Darwin suggested that all coral reefs are built upon subsiding land surfaces, and
that as the land subsides the reefs pass successively through the stages of fringing

reef, barrier reef, and atoll. Sir John Murray first seriously questioned this view,

and the large amount of attention which has in recent years been given to coral

reefs has not on the whole tended to support Darwin's view that widespread

subsidence is going on in the region in which coral reefs are now forming.

Modern research has, however, tended to show that it is not possible to assign

the same cause to all cases of reef formation—reefs have arisen in different ways
in different regions of the ocean. Mr. Gardener considers that four modes of reef

formation may be distinguished. Before detailing these something must be said

of the corals and their habits of life, for this is a subject in regard to which
knowledge has greatly advanced since Darwin's time. The corals may be divided

into three sets, but it should be noticed that these do not work alone as reef-builders,

for there are a considerable number of lime-secreting organisms whose skeletons

help to build up the composite reef. On the surface of a growing reef are found

(1) the surface corals which do not grow in any abundance below 25 fathoms, and

which contain commensal algae. By means of these algie they largely feed, and
as the algse cannot thrive without light, these forms are naturally confined to the

upper layers of the water. They grow rapidly in favourable conditions, but are

very sensitive to muddy water, which at once kills them. Now mud originates

in the following way :—in the inner portions of the reef, as for instance on the

inner margin of an atoll, the water is not constantly renewed, and the conditions

are not favourable to coral growth. In such situations boring organisms flourish

and triturate the coral rock, so producing .sand. Again, sand-feeding organisms

take up this sand, and in the process of passing through their bodies it becomes
ground down to fine mud. This mud is largely held in suspension in the water,

and such water, if carried by currents over living portions of the reef, kills the

reef-builders, and prepares the way for the further destructive action of new boring

and sand-feeding organisms. Below 25 fathoms the surface corals are replaced by
a second set which increase in number to about the 50-fathom limit, where they

are replaced by (3) the deep-sea forms. The intermediate corals do not depend
upon commensal alga1

. Like the surface forms they are rapid builders, and it is

probable that a shoal at 25 fathoms would in the course of a thousand years, by

the combined activity of the two sets, be built up to the level of the surface.

As to the methods of formation of the reefs, Mr. Gardener suggests the

following: (1) On any elevation of the sea-bottom, sedentary organisms tend to

congregate, and as a result this elevated area increases out of all proportion to the

increase of the surrounding areas. As the elevation increases, the deep-sea corals

are replaced by the intermediate forms, these by the surface forms, until the

submarine peak is crowned by a surface reef. When the reef reaches this stage

it is continually broadened by the action of the currents, which form a talus

slope on its outward margin, while, as explained above, the action of rock-boring

and sand-feeding organisms tends to eat out the central portion into a lagoon, the

process being assisted by the solvent action of sea-water. Wherever the reef is

low, the mud-laden water of the lagoon will at times break over it, killing the

coral, and preparing the way for a process of disintegration which cuts out
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passages between the lagoon and the ocean. It is in such a way that the famous

atolls of Funafuti, and of the Ellice and Gilbert group-, appear to have originated.

(2) In other cases, a* in the Maldive group, a great tract of land appears to have

been cut down to the level of a submarine bank by the action of ocean currents.

On the banks so formed coral organisms would settle, and as growth would
naturally be most rapid on the margin of the bank, a reef of the atoll shape might
thus be directly formed. (3) A third mode is exemplified in the Fiji group.

Here we must suppose that the action of the sea upon the shores of an island has

resulted in the formation of a flat terrace, on whose edge corals settle, and so

form a frinuini: reef. From the causes described under (1) above, this fringing

reef would tend to become a barrier reef. Finally, by aerial and submarine
denudation the land surface entirely disappears, and the reef is left in the form of

an atoll. In this case the history of the reef is as was suggested by Darwin,
fringing reef, barrier reef, atoll, but the causation of the changes is sought not in

gradual subsidence of the land surface but in denudation in the wide sense, the

action of boring organisms, etc., being included in this term. Finally (4) it is

possible that in some instances Darwin's suggestion holds good, and slow

subsidence has provided the foundation upon which reef-building could go on. It

seems probable, however, that subsidence has chiefly acted in providing area-

where the causes named under (1) and (2) could act.

I !( >MMER< TAL GEOGRAPHY.
China Grass.—In a paper read in March before the Indian Section of the

Society of Arts. Mr. Frank Birdwood gave an account of the semi-manufactured

article which is known in commerce as China grass, but which is really the hand-

scraped peel of a stingless nettle. The fibre has been in use in Oriental countries

for many centuries, and the lecturer believes that it is capable of becoming a

dangerous rival of linen, though it can never be mure than an ally of cotton. It

may, however, possibly almost supersede mercerised cotton. Mr. Birdwood
strongly advised manufacturers not to depend upon the China product alone,

and gave reasons for the opinion that India was equally capable of supplying the

raw material, if the planter and manufacturer worked hand in hand. Hitherto,

although Continental manufacturers have been successful in overcoming the

difficulties in connection with the spinning and weaving of the yarns. England
has lagged behind, though now English yarns and threads are equal to any of

those of foreign makers. It was suggested that the Government of India might

attempt to bring planters and manufacturers into touch in order to make an

effort to win back the market.

NEW BOOKS.

EUROPE.
The Book of Italian Travel (1580-1900). By H. Neville Maugham. London :

Grant Richards, 1903. Pp. 458. Prict 10s. 6d, net.

" This book is a symposium expressing the delight of many of the greatest minds

of modern Europe when fresh from one of the unique experiences of life. But

while it contains the selected descriptions and appreciations of Montaigne, Evelyn,

Addison, Goethe, Shelley, Dickens, Taine, Symonds, and many others, our record

of their travels will show plainly how gradual was the recognition of the import-

ance of Italy. Books and books have been written about Italy, but it needed

many minds to understand the meaning of the architecture and the painting con-
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tainel in its towns." This idea of giving us in one volume the many thoughts of

many great minds on Italy is a very excellent one, and will add much to the

value and pleasure of Italian travel. There are besides four exquisite illustra-

tions in photogravure by Hedley Fitton of Florence, Venice, Home, and Naples.

Austro-Hungarian Life in Town and Country. By Francis H. E. Palmer.

London : George Newnes, 1903. Pp. 251. Price 3s. 6<1. net.

By means of this admirable series we arrive at a knowledge of the people

and customs of a country described as these are by persons well qualified

by long residence and study to write about them. Thus we are told that

" country life in all parts of the Austro-Hungarian dominions possesses a charm

of its own that rarely fails to strike even the most casual visitor. For Austro-

Hungarians of every race and every class of society, the pleasures of country

life have almost always a peculiar fascination." The author describes each

member of the congress of states forming the Austro-Hungarian empire, and

we note with pleasure the remark made to him by a Magyar nobleman :
" Of all

the Aryan races, it is with the Anglo-Saxons we are most in sympathy. As you

have found, English is spoken by nearly all the higher class of Magyars, and we
have never forgotten the encouragement we received from England and America

in our struggle for national independence." Then we learn that "the Czechs are

by far the most capable and progressive of all the Slavonic races in the Dual

Monarchy. Hard-working and intelligent, they represent one of the most valu-

able factors in the development of modern Austria." With regard to the Poles,

there is a standing feud between the nobles and the peasantry, and to this nearly

all the troubles of Poland have been due in the past. The Jews in Austro-

Hungary are regarded both with hatred and fear, the Gypsies with contempt.

The German Austrians resemble the Bavarians and have none of the stiff rigidity

of the Prussians.

Turkish Life in Town and Country. By Lucy M. J. Garxett. London:

George Newnes, 1903. Pp. 228. Price 3s. 6f7. net.

The "unspeakable Turk" has so long been an English commonplace that the

authoress of this very thorough account of his country surprises us by showing

that Turks possess some qualities which Christendom might envy. She tells us

that a " noteworthy characteristic of Turkish life is its extreme sobriety and

consequent orderliness." Again, the pauper and criminal population which throngs

our cities is, she states, absent in Turkey, and her remarks on this are worth

noting. " To the habitual temperance of the industrial classes of Turkey, and more

especially of those professing the creed of Islam, may no doubt be to a great

extent attributed the absence of that acute poverty which disgraces the great

cities of the West, and the absence also of a criminal class among Moslems.

Charitable foundations, such as almshouses, refectories, and hospitals, are attached

to many of the larger mosques, and also to some of the Dervish monasteries, from

which the needy are never turned away empty-handed." She also informs us

that "bathing accommodation of some kind may be found in every Turkish

dwelling," while public baths are in every town, and are very numerous in Con-

stantinople. Nor is the position of Woman in Turkey so low as is sometimes

thought. "The legal rights conferred upon women by the law of Islam are

superior to those generally enjoyed under Christianity." In fact, "Turkish women
possess all the legal personal and proprietory rights necessary to give them a social

position equal, if not superior, to that of European women generally." Bad
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government, however, has injured Turkey, notably the existing Spy system which

"puts an end to all freedom in social life, to all liberty of speech, all originality

and initiative in practical matters, and all political and intellectual activity.'' The

Christians of Macedonia belong to four different nationalities, jealously divided

from each other, yet united in a desire for emancipation from Ottoman rule.

Chapters on Albanians, Jews, brigands, and Gypsies, and a chapter on '"Harem

Life," which only a lady could write, conclude a valuable and well-illustrated

volume.

ASIA.

The Russian Advance. By Albert J. Beveridge. London and New York : Harper

and Brothers, 1903. Pp. 486. Price 10s. U.

This interesting book by an American author appears appropriately at a time

when the advance of Russia in the Far East has been definitely challenged by

Japan. "The Russian Advance,'' says Mr. Beveridge, "is a commercial and

financial movement ; from Gibraltardike Vladivostock on the north, all along

the shores of the Pacific into the very citadel of English power on China's extreme

south. It is a diplomatic advance, too, throughout every province of the Flowery

Kingdom as well as on the Chinese seaboard. It is an advance by merchant

vessels and warships from Odessa to Port Arthur ; by railways through

Manchuria even to the gates of Pekin ; by Russian peasantry, cultivated farms,

and permanent homes over the rich grainfields of the Ussuri littoral and even

within the borders of Manchuria ; by towns and cities and all the activities of

peace into the very centre of Manchuria, which until this very moment the

world's wisest statesmen have insisted and believed, though with the faith of fear,

was permanently Chinese territory. And this advance, the methods of it, the

people who are making it, their nature, characteristics, and development, are

to-day and for decades to come will continue to be, the most engaging subject of

observation to the student of the movement of races which the contemporary

world affords, as well as the most insistent and important foreign problem with

which European and American statesmen must henceforth deal." The author

maintains that, while the Russians dislike the English and Germans, they have

always been friendly towards the inhabitants of the United States. "The
American 'gets things done.'" That is what the Russian admires, and he likes to

think that he is doing the same thing." The Russian has certainly succeeded in

"getting things done" in Manchuria which neither American, German, nor

Englishmen approved of. Two useful maps showing the extraordinary expansion

of Russia from its Muscovite kernel of the tenth century till it embraced the

half of Asia, accompany the volume.

Fasciculi Malayenses. Anthropological and Zoological results of an expedition

to Perak and the Siamese Malay States, 1901-1902, undertaken by Xelsox
Anxaxdale and Herbert C. Robinson. Supplement : Map and Itinerary.

1903. Price 5s. Zoology, Part n. 1903. Price -20s.

We have received the above further instalments of this work cf. p. 101).

In the Itinerary is contained a number of interesting notes on the places visited,

in regard to many of which information has hitherto been difficult to obtain.

Thus an interesting account is given of the mountain known both as Bukit Besar

and as Gunong Xegiri in the state of Xaworgchik. It is a Lcranitic mountain of

about 3500 feet in height which rises abruptly from the plain on three sides, and

contains tin-bearing veins. The lower slopes are clothed with high, slender trees,

the trunks almost free of epiphytes, although ferns and orchids abound on the
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tree-tops. Above 3000 feet bamboo thickets are common, while about 300 feet

below the peak the trees become low and stunted, with their trunks wreathed in

moss, lichen, ferns, orchids, and other epiphytes. The members of the expedition

lived on the mountain for three weeks in April and May, and again for a

fortnight in August and September, and found their sojourn pleasant save for the

dampness due to a constant tine mist, and for the abundant land-leeches. A fine

plate gives a good idea of the vegetation of the mountain. In striking contrast to

it is another plate showing a view in the Casuarina woods of Cape Patani, a

narrow sand-spit which stretches out into the sea for ten miles from the south

bank of the Jambu estuary. In these woods there is no undergrowth and no
epiphytes, while lawn-like glades occur among the trees, giving the whole the

appearance of a northern pine-forest. In the vicinity of Cape Patani great

numbers of "Walking fishes'' (PeriopMhalmus) were obtained, and the habits of

these curious forms carefully studied. In the zoological fasciculus inter alia a

full account is given of the habits. Some species seem to have a quite reptilian

delight in sunshine, being found skipping about on the mud flats when the sun is up

and the sand hot, returning to the water in cold and fog.

AFRICA.

Geography of South and East Africa. By C. P. Lucas, C.B. New edition.

Being Part n. of vol. iv. of a Historical Geography of the British Colonies,

revised to 1903, and with chapters on the Transvaal and Orange River

Colony added. By Hugh Edward Egertox, M.A. With six Map.-.

Oxford : The Clarendon Press, 1904. Price 3s. 6(7.

The first edition of this book was fully reviewed in vol. xiii. p. 3S4. In the

present the chief alterations are the addition of two short chapters dealing with

the Transvaal and the Orange River Colony, and a new set of maps. The maps
have been increased in size but reduced in number, in spite of the addition of

new territory in the area, and they cannot be said to have been improved in

quality, the printing being in many cases singularly indistinct.

Nyasaland: Under the Foreign Office. By H. L. Duff of the British Central

Africa Administration. London : George Bell and Sons, 1903. Pp. xv-f 422.

Xyasaland, with Mr. Duff, means the whole of the British Central African

Protectorate, and his book is a record of the country and the people, and of the

acquisition and administration of this part of His Majesty's African dominions.

Mr. Duff seems to be under the impression—mistakenly, we think—that ignorance

very largely prevails regarding this portion of our Empire, and in a way envies

Somaliland its present notoriety because of the blood and treasure being poured

out on its behalf, and the interest of the multitude in Britain in consequence.

One would have imagined that in the twentieth century of the Christian era, the

proudest distinction of the conquest of any territoiy would have been that the

way was not paved with soldiers' graves, that the weapons of the messengers of

peace had pulled down the strongholds, and that the administrator unfurled his

flag over a people kindly disposed, and welcoming his rule, because largely won
by the arts of peace—" no less renowned than those of war." But it is the one

blot in Mr. Duffs otherwise admirable book, that he hankers after the barbarous

method of conquest. If civilised nations, he says, are to control and instruct their

savage brethren, there is only one force to be used : "and that force is war."

" The first lesson of all is the lesson of the. sword.'' As for governing them, "a
wholesome respect for us as beings, mysteriously apart from them, infinitely wiser,

and above all infinitely more powerful than they are. is the only key to entire



NEW BOOKS. 273

dominion over such people as the aborigines- of Central Africa." The history of

the civilisation of Christendom seems to have taught Mr. Duff nothing ;
and the

very country of which he writes, that once was torn, and rent with the ruthless

claws of tierce tribes, now sweetly at peace,— the savage, bloodthirsty Angoni

beating their spears into ploughshares,—has left him in ignorance as to the source

of the peace now enjoyed.

Mr. Duff stumbles over the Churches sadly, when he speaks of the London

Missionary Society as Wesleyan, and in 1903 of Livingstoniaas being a mission of

the Free Church of Scotland.

But in other respects the book is a valuable contribution to our knowledge of

Central Africa. Mr. Duff has interesting chapters on the flora and fauna, insects

and reptilia, of the country, on tribal organisation, and the physical and moral

qualities of the natives. The future of the country lies in its agricultural and

pastoral capabilities, and Mr. Duff stites strong reasons against drafting the natives

to the mines of South Africa. The country by its climatic conditions can never

become the home of the European The hunter will find his pleasure in it in the

pursuit of big game. But the African alone can dwell there. Mr. Duff speaks

of him as robust and well-developed, given to hospitality, fond of his children,

and full of reckless courage ; but conjugal love is imperfectly developed, though

kind treatment is invariable, and untruthfulness is the negro's bane.

Mr. Duff writes with a clear, vigorous pen. His pages are brightened by good

illustrations, but little helped by a rather indifferent map.

AMERICA.

Geographic Influences in American History. By Albert Perry Brigham,

A.M., F.G.S.A. London and New York : Ginn and Company, 1903.

Pria 6s.

This is a suggestive and well-executed little book. It may be described as

primarily educative, for the attempt to trace through the history of a country the

effects of its geography is a hint towards the best method of reaching a clear com-

prehension of both. One can hardly say whether in our schools history suffers

more through its divorce from geographical influences, or geography from ihe want

of correlating with physical facts their effects upon the human inhabitants of a

region. Certainly the teachers both of geography and of history will do well to

study this book as a sample of how related sciences can be made mutually illumina-

tive. The illustrations are well chosen for the most part, and are beautifully

reproduced.

Th< Great North-West "ad tin tin <' Lakt Region of North America. By Paul
Fountain. London, New York, and Bombay : Longmans, Green and Co.,

1904. Price LOs. 6d.

In the issue of this Magazine fur January L903 we recommended to the atten-

tion of our readers another work by Paul Fountain, Tht Great Mountains and
Torrents of South America, which described his travels and explorations in South

America in 1884. In the volume now before us he completes the three works
which he had in contemplation. This volume, however, should certainly have

been the first of the three, for in it he describes his wanderings so lung ago as

1865, when he was not seventeen years of age. His companions at that time were

VOL. XX. U
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a family of Indians and half-breeds, the youngest of whom was Emma, "a charm-

ing girl," whom Paul Fountain at one time seriously thought of making his wife.

His occupation for several winters was hunting and trapping animals for their furs,

aud the headquarters whence he and his companions carried on operations was a

small lake called "Wolf Pond," near the head of the Ottawa river. During the

first winter, which he describes, he did not go very far afield from Wolf Pond, but

in the second he moved down to the Ottawa river and thence by Lake Nipissing to

Lake Huron, the northern shores of which he skirted until he reached the nearest

point to Like Superior. Thence he and his companions had to march, carrying

their canoe with them, to Like Superior, keeping to the north shore of which they

canoed to Port Arthur. There they landed and made for Lake Winnipeg, through

what are now the famous wheat-bearing plains of Ontario, Manitoba, aud Winnipeg.

Oa reaching Lake Winnipeg they canoed to the north of the lake until they

reached Norway House, an outlying post of the Hudson Bay Company at the

mouth of the Jack river. Thence they went inland to the west for a distance of

some seventy miles, and spent the winter hunting and trapping. Next April they

started for the Severn river, and followed it to Port Severn at its entrance to

Hudson Bay ; and they returned to Wolf Pond by skirting Hudson Bay and

Junes Bay to Fort Albany, and theuce overland to their first field of operations

near the Oot-iwa river. The next winter was spent at a place called "Goose

Creek" by our author, which is near Chicoutimi in the map. Experience, however,

had now shown to him that his constitution, which our readers may recollect had

been irretrievably weakened from his youth, was unfit to combat the rigours of a

( lanadian winter, so Paul Fountain decided to give up Canada and proceed to the

United States. The second half of this volume is devoted to a record of his

impressions and experiences in certain parts of the States, and we may remark at

once that it is not, to our mind, so interesting or attractive as the first half. It is

very evident that, however much he may be unaware of it, Paul Fountain dislikes

the people of the United States intensely, and his experiences among them quite

account for this condition of mind. Some of them, we must hope, were unusual,

as, for example, when he tells us that he received proposals of marriage from at

least seven or eight American ladies, one of whom, on receipt of what he con-

sidered "a masterpiece of polite diplomacy" by way of refusal, sent after him a

letter, the meaning of which was not open to misconstruction. It ran thus :

" Paul Fountain—When I catch you, I 'U cow Jaide you till you scream.—Yours

etc. F. K." Clearly the United States were not a safe place for our author, who

wisely and " immediately made tracks for a two thousand miles' jaunt in Arizona

and other outlandish parts."

As a hunter and trapper depending on his knowledge of the habits and ways

of birds and beasts, it was incumbent on our author to make them a subject of

close and constant study ; and much of what is valuable in this book consists

of contributions to our knowledge regarding the birds and beasts which came

under his observation. As in his other works, so in this one, Paul Fountain

stoutly stands by the truth and accuracy of his own observations, however contraiy

they may be to what has been observed and recorded by others whose names are

known and justly esteemed as authoritative on questions of Natural History.

Indeed, with regard to this it has to be confessed that his language is often too

dogmatic, and it is to be feared that to many readers he will appear much too

intolerant, if not even contemptuous, of opinions which differ from his own. The

book, like its predecessors, is well worth reading, but the reader must bear in mind
that the people and conditions described are those of some thirl y or forty

years ago.
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AUSTRALASIA.

Chez lea Cannibales: Huii ans de Croisiere dans L'Ocmn Pacifique a bord dn
Yacht "Ik Tolna." Ouvrage orne de 2< 10 gravures et de cartes, d'apres les

photographies et les docninents de l'auteur. Par le Conite Rodolphb
Festetics he Tolkaj With a Preface by Baron En. de Mandat-Gra*
Paris : Librairie Plcn, 1903. Pp. iv -•- 101.

This sumptuous volume in its fragile paper wrapper is a delight to look at and
a terror to handle, lest it should insist on reaching its plain destiny of falling to

pieces while yet in the hands of the reviewer. It describes the cruise of the yacht
/' < among the less-known islands of the Pacific Ocean during the first part of

the term mentioned in the title, and is enriched with splendid reproductions of

the author's photographs, many of which must be absolutely unique. As a Btory

of adventure the book will not easily be matched in the literature of travel. From
the anthropologist's point of view both text and illustrations have much interest.

The geographical interest is less prominent, but here also Count Festetics has a

tale to tell which is worth the telling.

It is very hard at first to realise that one is rending a story of actual fact. It

opens with what may be regarded as a stock property of the fa'ctionist's art in e< a

stories—an attempt by the captain of the yacht to capture the schooner, maroon
the owner and his wife, and set out on a pr< mising career as a pirate of the ancient

or the modern school. Clearly our author had no need to go farther than San

Francisco to meet with a specimen of the savage of a pronounced type. For the

less sophisticated savages of the Pacific Isles he feels a more kindly sympathy, as

is natural, for as a rule they treated him with more consideration. One of the

charms of the work indeed is the more than tolerance which the writer shows for

the somewhat unattractive Kanakas, lie understands them as probably few men
do, for his faculty of winning their confidence seems to be peculiarly his own.

Count Festetics has a talent for graphic writing which, one may affirm, would

iu the case of an English traveller be a serious handicap upon his credibility.

Whether the subject be the treachery of his crew or the friendliness of the can

nibal, a storm or a calm, the details of a feast of gl onls or of a picnic in a natural

paradise, the grace of a Tahitian belle whose dress makes up in its charm what it

lacks in its fulness, or the escapades of a drunken sailer—in every scene we are

actually present with the writer himself. Indeed when he describes for us the

village in Whitsunday Island where the inhabitants have the strange habit of

keeping in their huts for some months the bodies of their dead friends, so realistic

does it all become that one instinctively seizes one's handkerchief in self-defence.

The book, as we have tried to indicate, is a remarkable one, and throws much
light on the habits of very piimitive peoples, and without appealing in the guise

of a scientific work it is much more than a merely personal narrative.

Observations of n NaturoJi't in the Pacific between 1896 "nd 1899. By II. B.

Guppt, M.B., F.R.S.E. Vol. i. Vanua Levu, Fiji, a description of its lead-

ing Physical and Geological Cbaraeteis. London : Macmillan and Co. ltd.
;

New York : The Macmillan Company, 1903. Price 15s.

This portly volume is part of the result of a sojourn by the anther of two yea is

and three months in the island of Vanua Levu, during which time he investigated

the physical and geological as well as the botanical aspects of that island. In the

present work only the former investigation is discussed, the botanical being left

for a second volume. The great bulk of the book is occupied by a detailed descrip-

tion of the general build of the island and of the various locks which enter into
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its structure. This, from the nature of the case, does not lend itself to summarising,

while the fact that most of the work is pioneer work renders comparative criticism

and estimate of value almost impossible. It bears on its face the witness of being

a most valuable contribution to our knowledge of the geological conditions of the

Fiji Islands and the surrounding seas, and promises to be the authority on this

matter for some time to come, the more so as the writer takes full account of all

that had already been done in the same field, and gives full reasons for any

divergence of opinion on his own part from that of former observers.

The general conclusions to which the writer arrives regarding the causes which

account for the conditions at present ob-erved may be best expressed in his own

words :

—" Vanua Levu is a composite island built up during a long period of

emergence, that began probably in the later tertiary period, by the union of a

number of large and small islands of volcanic formation representing the products

of submarine eruptions. It differs in this respect from Viti Levu, which is much

more massive in its profile and possesses a greater proportion of plutonic rocks.

Winn, however, Viti Levu comes to be systematically examined, it is likely that

traces of its composite origin will be found. The evidence seems to show that it

is older than Vanua Levu ; but they are both situated on the same submarine

platform, the area of which is nearly equal to the combined areas of the two large

islands that rise from it. . . . It has been my object to show on previous pages

that this submarine platform is a basaltic plateau built up by submarine lava-

Mows and incrusted with coral reefs and their deposits. ... At least four hypo-

theses have been framed with regard to the submarine platforms of Fiji. There is

first the original theory of subsidence of Darwin ; but Vanua Levu, which

presents one long story of emergence, offers nothing to support this view. There

is the growth of a reef seaward on its own talus, as advanced by Murray. There

is the theory of erosion of Agassiz. There is, lastly, my own idea of basaltic

plateaux incrusted by reefs.

" The theory of a Pacific continent, whether it takes a trans-oceanic form, as

advocated by Von Ihering. Hutton, Baur aDd others, or whether it is represented

by an island-continent isolated in mesozoic times, as suggested by Pilsbry, receives

no support from the geological characters of Vanua Levu. Nor can I accept as

regards Fiji Mr. Hedley's theory of the Melanesian Plateau. There is no evidence

that the various islands of the Fiji Group were ever amalgamated, and no indica-

tion of a geological nature that they were ever joined to the Solomon Group. The

Fijis, as we see them, have had an independent history, and the process at work

is not one of disruption but of amalgamation, lesser islands being united to larger

islands daring the prolonged period of emergence.''

GENERAL.

Names of Scotland. By James B. Johnston, B.D., Minister of St. Andrew's

Church, Falkirk. Second edition. Edinburgh: L>avid Douglas, 1903.

Price 6s. Pp. cxi - :'.' 18.

After twelve years Mr. Johntton has issued a second edition of his elaborate

and excellent work. The care and labour that were manifest in the first edition

have been bestowed on this, and throughout these years Mr. Johnston has been

aiding to the accuracy, extent, and value of his volume. Some defects to which

we ;illuded in our previous review have not been overlooked, and although the

labours of many are required to perfect a study of this kind, Mr. Johnston

deserves the warmest recognition for the enthusiasm and unceasing attention he

has given to this important subject of Place-Names of Scotland. Over three

thousand names are on his list whose origin and history have been carefully traced.



NEW ROOKS. 277

Mr. Johnston precedes the list with a careful survey of the field in which the

parent home of the words may be found. This extends to 111 pages. It is

written, though the subject is of the dry-as-dust order, with great vigour and

vivacity. It is packed full of matter. In this portion of the book he deals with

the region and the reason of the various names— Celtic, Norse, English, Roman,
Norman, and purely modern, and ecclesiastical. He laments, and there will be

ready agreement, the unfortunate spelling of the Gaelic language, though this is

the fault of other tongues besides the Gaelic, and also the rapid decay of broad

Scots, "that most expressive of tongues so rich in vivid adjectives." Broad Scots

is just the survival of Anglican or Northern English, giving to us still, in its pro-

nunciation, the same sounds as fell from the lips of the old kings and warriors of"

Bernicia Deira. The depths have been plumbed in most of the names, though

the exact soundings do not obtain agreement among authorities ; but there are a

few names, as Mr. Johnston admits, that baffle the investigator, such as Alexandria

and Omoa.

This is a careful and laborious piece of work, reepiiring great patience and

perseverance. By it Mr. Johnston has strengthened his reputation. His field is

not yet exhausted, and it is hoped that a further and fuller edition will, at no
distant date, be called for and prepared for.

Mill'* Pocktt Rain Register. Designed by Hugh Robert Mill. London :

E. Stanford, 1903. Pria Is. 6d.

This useful little pocket-book has been designed to meet the vants < f rainfall

observers, and to enable them to keep their lesults in a neat and handy form.

The book is arranged to contain records for a year, a month's entries, with remarks,

being provided for at each opening. There is. in addition, a set of rules for observ-

ing rainfall, and a table showing some mean monthly rainfalls within the British

area. The whole has a neat and compact form, and will be welcomed by rainfall

observers everywhere.

From Saranac h> the Marquesas and Btijond. Being letters written by Mr-. M. 1.

Stevenson during 1887-88. Edited and arranged by Marie C. Balfour.
London ; Methuen and Co., 1903. Pp. 313.

Clever sons have often traced their cleverness to clever notleis. Here we
have a volume of letters to her sister by the mother of Louis Stevenson showing

that elegant style, keen observation, aEel pleasanl humour which chajacterise the

writings of her distinguished son. She had also that ever-present thought of

Etlinburgh which never left him, as when, far from home, she wrote: "This is

real pleasure-sailing, and the ocean has leen truly Pacific. "We sit all day on the

top of the deck-house, sheltered frem the sun by the sails, reading, writing,

working, and talking-. "We have had splendid sur sets, too, almost as decidedly

purple and gold as those we see in Edinburgh, which are described as tropical,

and which I have been longing for."' Mrs. Stevenson was a very religious woman,
and instances a curious remark which occurred in a sermon she heard in Platts-

burg (U.S.A.) Presbyterian Church, when the minister cautioned his hearers

against yielding to evil, else " Hyde would conquer Jekyll." "Was it not odd"
says the mother of the author of that masterpiece, "that I should just

happen to hear that in this out-of-the-way place?" Of course her son Louis is

the leading figure in these interesting letters, and as she lived with him and
recordeel his doings daily, her book will commend itself to his myriad admirers.

We must not, however, forget the delightful yet pathetic introduction to these

letters written on his deathbed by that great Edinburgh physician, Dr. George W.
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Balfour, a son of the manse of Oolinton, which he describes with a love which
seemed to grow all the more intense as he approached the Celestial city.

Short History of Chrisi 1/ '.ssions. By George Smith. LL.I)., F. E.G. S., CLE.
Sixth edition. Edinburgh : T. and T. Clark, 1904. Price 2s. CJ.

Dr. Smith is well known as a writer of excellent missionary biographies.

In this small book of less than 250 pages he makes the rather ambitious attempt

to give a history of missionary endeavour " from Abraham to Duff." That the

attempt is so far successful is a high tribute to Dr. Smith's power of condensation.

The book will naturally appeal most to Protestants, but the author evidently

wishes to Vie fair, and his statistics will be found as interesting to the geographical

student as to the Evangelist. No geographer can afford to wholly neglect the

study of Christian missions to which modern writers are doing more and more
justice. Perhaps Dr. Smith is scarcely up-to-date when he says that the C.M.S.
is the only society which produces literature of durable interest. T)u: East and
the West, the Quarterly Review of the S.P.G., is now easily ahead of all

missionary publications.

Handbook of Commercial Geography. By Geo. G. Chisholm, M.A., B.Sc. (Edin.).

Fourth corrected Edition. London : Longmans, Green and Co., 1903. Pp.

xlvi + 639. Pri<n 10s. net.

Since the third edition of this volume was issued (see S.G.3L, vol. viii.

p. 506) many changes in commerce and industries have taken place, new
mines have been discovered, and manufactures have been introduced into, or

further developed in, various parts of the world. The work therefore needed

a thorough revision in all its parts, and in this task the author has obtained

the assistance of several competent collaborators. He has also added an introduc-

tion, in which he discusses the " Causes tending to the Centralisation and Decen-

tralisation of Manufacturing Industries, the Development of Internal Means of

Transport," and other interesting subjects.

The International Geography. By Seventy Authors. Wilh 489 Illustrations.

Edited by Hugh Robert Mill, D.Sc, LL.D., F.R.S.E., etc. Third Edition.

London : George Xewnes, 1903. Pp. 1088. Price 15s.

The articles contained in this volume are the same as those in the first edition,

noticed in vol. xv. p. 615. They have, however, been carefully revised for the

present edition, and the statistics and bibliographies have been brought up to

date.

Annuaire, Agricole, Commercial et Industrie! des Colonies de la Republique Fran-

caise, 1903-4. Paris : Administration et Redaction, 15 Galerie d'Orleans.

Pp. 1073 + 31.

This publication is compiled by M. Cb. Mourey, of the statistical department of

the Colonial Office, and M. Louis Brunei, and has been adopted as a book of reference

by the Ministry of the Colonies and many other government offices. The correctness

of its contents has therefore been to a certain extent guaranteed. The information

relating to each colony is very full and varied, including geography, administra-

tion, meteorology, agriculture, commerce and industry, a commercial directory,

etc. In some cases rather fuller details concerning the quality of the raw materials

produced, the exact position of the agricultural lands and the means of transport-

ing their produce, the prospects of the mining industry and other matters, might

be looked for. It must, however, be remembered that such information is not

always easily available, for in many of the French colonies large areas have still
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to be examined thoroughly in regard to their natural resources. The Congo Free

Statu is described in a supplement, and it is proposed to include other colonics,

non-French evidently, in future editions.

Commercial Geography of the World outsidt th British Isles. By A. .J. Herbert-

M.A., Ph.D., F.R.S.E. London and Edinburgh : W. and R. Chambers,

1903. Pp. 268. Price 2s. 6d.

This is a companion volume to the Commercial Geography of th British Isles

published three years ago. It contains a few chapters on zones of life, minerals,

transport, and other general subjects, followed by descriptions of the different

countries of the globe, especially with regard to their commercial products. The

space is limited and only allows of a very general treatment of the subject, but this

has been worked out very satisfactorily. If any change at all is made in a second

edition, we would suggest that some of the general chapters, particularly those on

transport and minerals, should be extended, with one or two small maps of

distribution appended.

Th< Annals aid Aims of tic: Pacific Cable. Edited by George Johnston.

London : Edward Stanford ; Ottawa : James Hope and Sons.

The completion of the Pacific (able, in which six different British Govern-

ments are partners, suggested to Mr. Johnston the compilation of this book. The

separate chapters are written by different writers, and together they make up a

narrative of how the earth has been girdled " by an all-red line.'
-
' It is an epoch-

making event which deserves to be recorded, and although much of the material is

derived from such unpromising sources as Parliamentary Pet urns and official

correspondence, the magnitude of the undertaking and the Imperial element which

attaches to it gives the book an interest for readers who do not usually find

themselves attracted by such literary fare. As a result of each chapter being

written by a different contributor, there is necessarily a want of continuity in

treatment, and in some places a certain amount of irrelevant matter is introduced.

But the book shows how a great project has been brought to a successful conclu-

sion in spite of the conservatism which seems to be inseparable from official

departments, and the editor's work in collecting the material for the book deserves

grateful recognition.

La Geographie Agricole dc la France et da Monde. Par J. Dr Plessis dk

Grexedan. Paris : Masson et Cie., 1903.

The problem of agriculture is becoming more and more an industrial one. If

we know the distribution, the state, and the requirements of the markets at the

present time, we should be able to foresee their natural evolution in the future.

We have to inquire what are the possibilities, lines and rate of development, of

all the agricultural countries, and, given our natural conditions of geographical

situation, of climate and soil, given the ways and means of communication, given

also the artificial changes that we can introduce, we must specialise in the kind

of production that is indicated as the result of all these data, and bring to bear

all the resources offered us by science.

These are the main cptestions to which Prof. Du Plessis de Grenedan devotes

his attention, the leading idea thus being the dependence of agriculture upon its

natural and economic environment.

The book is profusely illustrated with charts and diagrams : the author dis-

cards the old statistical map with its meaningless administrative limits, arc!

adopts the truly geographical chart. Applying these methods to different

countries, the author gives a concise yet adequate description of the natural
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environment and its transformation and utilisation by man, and, after a general

account of the state of agriculture, proceeds to review in outline the special

cultures. The first part deals at some length with France, and the second part

with the colonial empire of France. A third and last part is devoted to the

leading agricultural countries, an outline being given of the present and future

conditions and possibilities of each.

The reader will find useful and interesting information on many of the vital

agricultural and industrial problems of France and other countries. Prof. Du
Plessis' work will without doubt arouse keen interest, as dealing with and
furnishing data on, many economic questions now under discussion in this

country.

BOOKS RECEIVED.

We have received the following new books, which will be reviewed in due

course :—

The Policy and Administration of the Dutch in Java. By Clive Day, Ph.D.

Crown 8vo. Pp. xxi + 434. New York : The Macinillan Co., 1904.

The Penetration of Arabia: a Record of the Development of Western Know-
ledge concerning the Peninsula. By David George Hogarth, M.A., F.R.G.S.,

F.S.A. Demy 8vo. Pp. xv + 359. Pricels. 6d. London: Lawrence and Bullen,

Ltd., 1904.

Plant-Geography upon a Physiological Basis. By Dr. A. W. P. Schimper.

The Authorised English Translation by William R. Fisher, B.A., revised and

edited by Percy Groom, M.A., D.Sc, F.L.S., and Isaac Bayley Balfour, M. A.,

M.D., F.R.8., with a Photogravure Portrait, Five Collotypes, Four Maps, and

Four Hundred and Ninety-Seven other Illustrations. Royal 8vo. Pp. xxx + 839.

Price 42*-. net. Oxford : The Clarendon Press, 1903.

The New Far East. By Arthur Diosy, F.R.G.S., with Illustrations from

Special Designs by Kubota Beisex, of Tokio. Demy 8vo. Pp. xx + 368.

Price 3s. 6d London : Cassell and Co., 1904.

New Land: Four Years in the Arctic Regions. By Otto Sverdrup, trans-

lated from the Norwegian by Ethel Harriet Hearn. With Illustrations and

Maps. In two volumes. Demy 8vo. Vol. i. pp. xvi + 496; Vol. n. pp. xii

+ 504. Price 36s. net. London : Longmans, Green and Co., 1904.

Three Years in the Klondike. By Jeremiah Lynch. Demy 8vo. Pp. iv +

280. Price 12s. Gd. net. London : Edward Arnold, 1904.

Japan: Aspects and Destinies. By W. Petrie Watson. With Two M;>ps

and several Illustrations. Demy 8vo. Pp. xiv + 334. Price 12s. Qd. net.

London : Grant Richards, 1904.

Influence of the Pre-Reformation Church on Scottish Place-Names. By James

Murray Mackinlay, M.A. Demy 8vo. Pp. xx + 463. Price 12s. 6d. net.

Edinburgh : William Blackwood and Sons, 1904.

Paterson's Guide to the Rhine and its Provinces.

Paterson's Guide to Switzerland. With Coloured Maps and Plans. New
Editions. Price 2s. 6d. net each. Edinburgh : Oliphant Anders >n and Ferrier,

1904.

Present-Day Japan. By Agusta M. Campbell Davidson, M.A. Demy 8vo.

Pp. xiv + 331. Price 21s. Louden: T. Fisher Unwin, 1904.

Publishers forwarding books for review will greatly oblige by marking the price

in clear figures, especially in the cast offoreign books.
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SIR HENRY MORTON STANLEY, G.C.B., D.C.L., LL.D.

1840-1904.

Sir Henry Morton Stanley, whose death took place on May 10,

was of Welsh origin and was born of humble parentage at Denbigh in

1840, being then known as John Rowlands. While still a boy he

emigrated to New Orleans, and there obtained employment in the office

of a merchant named Stanley, who took a great interest in the lad.

Rowlands adopted the name of his employer, but was disappointed in his

expectation of becoming his heir, and was thrown out of work by the

death of his patron. Subsequently he served in the Confederate army
during the American war, and appears to have contributed to various

journals. In 1867 began his connection with the New York Herald, and

as the correspondent of that paper he took part in the Abyssinian expedi-

tion. Here he won his first notable success by transmitting the news of

the Fall of Magdala to his journal before it reached the British Govern-

ment. At the close of the expedition Stanley went to Spain, still as the

representative of the New York Herald, and in 1869 was commissioned

by Gordon Bennett to " find Livingstone." But it was more than two

years later, in January 1871, that he arrived at Zanzibar prepared to

enter upon this mission. The final start was made towards the end of

March, and in November, after a rapid journey, Stanley encountered

Livingstone at Ujiji on Lake Tanganyika. The two explorers remained

together for four months, during which time they explored together the

north end of the lake. There can be no doubt that it was this sojourn

with Livingstone that aroused in Stanley that passion for African explora-

tion which determined the future course of his career.

In the early months of 1872 Stanley left Livingstone, and arriving

in London in August soon found himself famous. His book, How I

vol. xx. x
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Found Livingstone, met with tremendous success, while the explorer

himself met with a most enthusiastic reception everywhere, especially in

Scotland. Subsequently Stanley took part in the Ashanti campaign as a

newspaper correspondent, and while there heard the news of Livingstone's

death. The fact that the great explorer had died without solving the

problem of the Lualaba, the river which he had seen flowing to the north

past Nyangwe, aroused in Stanley a strong desire to complete Living-

stone's work by following this river, which he believed to be the Congo,

while Livingstone had identified it with the Nile. An expedition for

this purpose was fitted out under the joint charge of theiVew York Herald

and the Daily Telegraph, and in November 1874 Stanley left Bagamoyo
on his great crossing of Africa. He followed the ordinary route to

Ugooro, and then struck north-west for the southern shores of the

Victoria Nyanza. Beginning at Kagehyi, on Speke Gulf, he circum-

navigated the lake, and for the first time determined its contour with

approximate accuracy. During this journey he established a friendship

with the king of Uganda, and his account of this potentate led on his

return to a great outburst of missionary zeal, which had far-reaching

political consequences. From the Victoria Nyanza Stanley proceeded

westward and discovered the lake which he afterwards named Albert

Edward Nyanza. Subsequently he circumnavigated Tanganyika, deter-

mining its contour, and continued still further westwards to Nyangwe on

the Lualaba. Here he learned that Cameron had been unsuccessful in

following the sources of the Congo, and resolved to trace the river from

this point. From Nyangwe he therefore proceeded to Boma at the

mouth of the Congo, a journey—accomplished in spite of tremendous

difficulties in ten months—which finally settled the Congo problem, and

which led to far-reaching changes over the whole continent of Africa.

Like his later journey, this great feat was only accomplished at frightful

cost to human life. All Stanley's three white companions died during

its course, and of the. native followers with which he started scarcely a

third survived. But the addition to geographical knowledge was
immense. Boma was reached in August 1877, and in January 1878

Stanley was again in London. He received an immense ovation, and

his book Through the Dark Continent was an unbounded success.

His journey had given Stanley some perception of the possible com-

mercial value of the great highway of the Congo, and almost as soon as

he returned to Europe efforts were made, under the leadership of the

King of the Belgians, to open up the country. In 1879 he went out

again to found what became the Congo Free State. As a result of his

labours the river was soon studded with stations, and for the next five

years he was absorbed in this work. On his return to Europe in the

•middle of 1884 he published The Congo and the Founding of its Free State,

and took part in a lecturing tour both in this country and in the United

States. It was at the end of 1884 that he again visited Scotland, and

took an important part in the founding of the Royal Scottish Geographical

Society. His inaugural address, delivered on December 3, 1884, is

reported in full in the first volume of this Magazine, and contains some

account of his explorations and subsequent administrative work in the
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Congo region. The map of Africa which accompanies the address is of

much interest, as it not only shows what Stanley had done up to that

moment, but its blanks in the Albert Edward region show what Avas

accomplished in his later expedition.

Towards the end of 1886 Stanley's lecturing tour was interrupted by

a call to lead the expedition for the relief of Emin Pasha, who was

believed to be in difficulties at Wadelai, on the Upper Nile. The
original intention was that the expedition should proceed by Uganda
and the Albert Xyanza, but this plan was ultimately changed, and the

course adopted was by the Congo and the Aruwimi. The details of this

disastrous expedition do not concern us here. It is sufficient to state

that the huge caravan left the mouth of the Congo on March 18, 1887,

and on June 15 reached the village of Yambuya, on the Aruwimi, a

tributary of the Congo. Some days later, Stanley with an advance

party set out for the Albert Xyanza, which was reached after a terrible

march through the dense tropical forest on December 12. After con-

siderable delay Emin Pasha was finally found, and in May the return

journey began. The route chosen was by way of the Albert Edward
Xyanza to the east coast, and on the journey the Semliki river, Mount
Ruwenzori, and the Albert Edward were explored. The whole expedi-

tion led to a considerable advance of knowledge, but the frightful

slaughter by which it was accompanied led to much controversy and
criticism. In 1890 Stanley returned to Europe and published his book

on the expedition as In Darkest Africa. In June of this year he again

visited Edinburgh, and opened the present rooms of our Society at the

National Portrait Gallery. During this visit he addressed the Society

on the Emin Relief Expedition ; a full report of this address will be

found in vol. vi. of the Magazine. Another incident of the same visit

was his reception of the freedom of the City of Edinburgh. At the

same time, also under the auspices of our Society, Sir Henry Stanley

lectured at Glasgow, Dundee, and Aberdeen.

The later years of Stanley's life were uneventful. For some years

he was a member of Parliament, where he spoke with effect on African

questions. The extent of his geographical discoveries may be gatheied

from the above account, while economically the result of his work has

been the opening up of Africa and its partition among the Powers of

Europe. His monument will be the changes which the last thirty years

of the nineteenth century produced in the map of Africa, and these

changes testify to the indomitable courage, perseverance, and energy

which mark him as one of the great figures of that century.

The Scottish Geographical Society has special cause to remember
with a deep sense of obligation the name of Henry M. Stanley. It

owes him much for the great services he rendered to it at its

foundation— services which went far to secure its success and
popularity from the very outset. His kindly, one may almost say

fatherly, interest in its prosperity was frequently evidenced, and he
strongly maintained that the Scottish Society had given a new impetus

to the study of geography not only in Scotland, but all over the country.
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He had a great belief in the value of local geographical societies, and

urged their importance from a commercial and educational point of view
;

in fact, the prompt establishment of the Society's branches at Glasgow,

Dundee, and Aberdeen was largely due to his instigation. It is now

nearly twenty years since Stanley, at the invitation of Mr. and Mrs. A. L.

Bruce, addressed the first meeting of the Society in the Music Hall,

Edinburgh, in December 1884, and afterwards inaugurated the branches

at Glasgow and Dundee. He opened the Society's first rooms in Princes

Street, and six years later, after his return from the relief of Emin Pasha

in 1890, he opened the present rooms in the National Portrait Gallery,

on that occasion remarking that when he next came to Edinburgh he

hoped to find the Society in possession of a bouse of its own. On this

memorable visit he was accompanied by all the officers of the Emin
Relief Expedition, and the great meetings excited a keen popular

interest throughout Scotland, only since equalled by the enthusiasm

over Nansen. In Edinburgh he was presented with the Society's first

gold medal by the Marquis of Lome, and the Society's great banquet on

that occasion was one of the most brilliant ever held in Edinburgh. His

last contribution to the Scottish Geographical Magazine was an obituary

tribute to the memory of his friend, Mr. A. L. Bruce, in January 1894,

which reveals a spirit of much warm sympathy existing behind what

often appeared a hard and unresponsive manner. Those who came in

contact with him during his visits to Scotland were perhaps most

impressed by the sense of an immense latent energy and an iron will

under an almost taciturn air of self-possession. In fact, his manner,

as well as his methods and achievements, suggest that he might well be

called the Napoleon of African travellers.

We have also to record the death of Mr. Eli Sowerbutts, founder and

for twenty years secretary of the Manchester Geographical Society, which

took place on April 30 at his residence at Blackley. Mr. Sowerbutts

was in his seventieth year, and had been in failing health for some time.

He had always taken a great interest in geography, and in 1884 was

instrumental in the getting up of the movement which led to the

foundation of the Manchester Geographical Society, which it is interest-

ing to note was inaugurated, like our own Society, by Sir Henry Stanley.

In addition to his post as secretary, which was at first honorary, Mr.

Sowerbutts edited the Society's journal, and devoted much time and

energy to the popularisation of geography in the district. To his great

organising powers the Manchester Society owes in large part its present

prosperity.
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THE RIVIERA OF RUSSIA.

By Victor Dingelstedt,

Corr. Member of the ~Roy. Scot. Geog. Society.

The Crimean and Caucasian coasts of the Black Sea present srn.e

analogy to the Genoese and French coasts of the Mediterranean : both

are protected from cold winds by high mountains, constituting their

hinterland, and both rejoice in beautiful vegetation and scenery, and a

mild, sunny climate during a considerable part of the year. The French

and Italian Riviera are already highly renowned, and almost over-

crowded. Of the Crimean south coast, a short length belongs to the

Russian Imperial family and the Russian aristocracy, but the vast

Caucasian coast, so long an abode of warlike and fanatical tribes, is now
about to be developed as a probable " land of promise " for those

more and more numerous people who, on account of delicate health,

stand in need of sojourn in mild climates. The coast in question offers

the great attraction of novelty. It was well known to the Gieeks in

mythological antiquity, and afterwards abandoned and forgotten ; it

deserves, however, to be rescued from oblivion, and that not only in the

interests of valetudinarians, but also for its special geographical and

natural attractions. It lies on the confines of Europe and Asia, between

a region of vast inland seas and one of extensive continental masses, at a

transitional point between two directly opposite meteorological conditions.

a damp and a dry one, and between the widely different Western and

Eastern worlds. Landing on this mostly abrupt and precipitous coast,

we are at once transported to the Eastern world, we bid farewell to

Europe and its ideas. With the ranges of mountains that rise immedi-

ately behind begins the mythical world of Prometheus, of the Golden

Fleece, of all the wonders of the Thousand and One Nights, of a

world of fancy as opposed to that of activity.

The Caucasian Black Sea coast, with its hinterland, presents, in

addition, a peculiar interest for the ethnographer. For centuries past it

was occupied by warlike, free, independent tribes and nations of mysterious

origin—Circassians, Ubich, Shapsug, Notubal, Abadsech, and others,

who were too jealous of their independence and too conservative in their

manners to tolerate the intrusion in their midst of strangers or of any

foreign elements. Their isolation and independence could not, however,

long persist in the presence of a powerful invading nation coming from the

north, having annexed already the plains of Transcaucasia, and brought

under its dominion all peoples standing in its way. The inhabitants of

the low-land submitted without a struggle, but the mountaineers resisted

the invader as long as they could, performing almost superhuman feats of

daring and heroism ; but the adversary was too strong for them, and

the remnant has succumbed after the rest were annihilated. Not desir-

ing to submit to the yoke of their Christian enemy, half a million of

them abandoned the cradle of their ancestors, and went away to
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perish in countries under Mussulman rule. The beautiful land occupied

by them thus became vacant, and though since the last struggle in this

western part of Caucasus about half a century has elapsed, these lands

remain still to a considerable extent unoccupied, and invite new settlers.

The immigrants, favoured by the Russian Government, which desires to

people and cultivate these solitudes so richly endowed by nature, are

beginning to arrive in numbers from the interior of Russia, from
Austro-Hungary, and the Balkans. They call themselves Russians,

Mingrelians

Greeks, Armenians, Wallachians, etc. They have very divergent modes
of life, but they are constrained to live together under the same sky and

similar physical conditions, the same laws and government, and there-

fore they will not always be able to preserve their separate names, and
while adapting themselves to the new environment, they will amalga-

mate, and out of their heterogeneous elements constitute a homogeneous
community, having the consciousness of its solidarity.

This re-peopling of a country once devastated, this process of the

fusion of different ethnic elements into something like a new com-
munity, capable of feeling and acting under the impulse of common
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necessities, is a process which cannot fail to interest every student of the

Social and Geographical Sciences.

This slow and difficult process depends mainly on the climatic and

biological conditions of the surroundings.

The author intends in this paper to convey to his readers

some small idea of the physical and biological conditions that the

immigrants and the travellers have to encounter on the Caucasian

Black Sea coast, called perhaps, after a prolonged period of trouble and

oblivion, to a new destiny, brilliant enough to justify the name already

given to it by some of its ambitious inhabitants.

Authorities.—In writing this paper some recent Russian works have

been consulted, that of Kolenko and Stark for geology, Klinger for

orography, Lissovsky, Akinfiew, Keller, Kusnetzof for geography, Albow,

Eadde, and especially Prof. Krasnow for climate and botany.

Divisions and Geographical Situation.—The Caucasian Black Sea coast

extends in a direction from north-east to south-west, from the mouth
of the Kuban river, or the Strait of Yenicale, to Cape Copmush for

about 4:20 miles, between 34° and 42 of east longitude, and from 45
c
to

41'20 of north latitude.

It is divided by mountain spurs and rivers into six regions, which

have partly preserved their ancient historial names, viz. :
—

Tchernomorje, or Black Sea province proper, a narrow strip of land

measuring about 283 G square miles, and subdivided into three districts,

that of Xovorossisk on the north-west, Tuapse in the middle, and

Sotchi on the south-east, 43° 10 north latitude. According to the census

of 1897 it has a sparse population of 54,22S souls, comprising fourteen

nationalities. According to the census of 1900, there are 55,128
inhabitants, of which 32,753 are men, and 23,375 women.

Abazia, or Abassia. a strip of land along the coast from the Galisga

river to the Gagry defile, belonging now to the " okroug " of Sukhum.
Samursakan, a marshy part of the coast between the Galisga and

Ingur rivers, having Svanetia for its hinterland, and belonging also to the

Sukhum " okroug."

Mingrelia, an ancient principality of the Dadians, between the sea and

the Rivers Tskhenis-tskhali, Rion, and Ingur, belonging now to the

districts of Sugdidi and Senaki. "With Abazia, it is the most densely

populated.

Guria, also an ancient principality, between the Rion and Tchoroh

rivers, forming now the district of Osurghety, part of Kutais province,

and covered with wood and swamp.
Adjaria, the most southern and mountainous Caucasian part of the

sea-shore, forming Batum " okroug."

All these ancient historical names of different parts of the sea-coast,

designating also their aborigines and recalling old glory and mythical

legends, are retained in general usage in spite of the new official geo-

graphical designations.

Taken together, all these parts of the Caucasian Black Sea coast, or

the southern and south-western slope of the Caucasian main chain and

of the lesser Caucasus, comprising the Black Sea province and the
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districts bordering the sea, as is indicated below, have an area estimated at

10,193 English square miles, and a population of less than half a million.

Sq. km.
Black Sea Province ..... 6822
Sukhuni
.Sugdidi

Senaki
Osurghety
Batum

. 8406

. 2729
. 2179
. 2213
. 377!)

Total, 26,128

or 10,193 English square miles. The kilometric density of population is thus
about 19.

Black Sea.—Before entering upon a description of the coast, something

may be said about the sea which has formed it. The area of the Black

Sea and the Sea of Azov is calculated by Prof. N. Androussow as being

equal to 360,850 square km., or about 138,000 square miles; it con-

tains a volume of water equal to 280,000 cubic km. It has no tidal

currents. It presents a regular and deep basin with a simple relief.

The 100-fathom line goes from Xovorossisk to Batum pretty near the

coast ; the bottom descends rapidly to a depth of 800 fathoms, and
remains constant. The 30-feet line runs at about 1*32 miles off Cape
Tusla and north of Batum, but generally it is distant from the coast

only from 440 to 770 yards, and in many points it runs quite close to

the coast. The maximum depth, about 1070 fathoms, is reached near

the Asiatic coast, in the latitude of Sukhum. The sea remains free from

ice near the Caucasian coast during the whole year, and is frozen only

for two to three months in the Strait of Kerch.

The water of the Black Sea has a salinity inferior to that of the

oceans. From 1*38 to l
-80 per cent, in its upper layers, the salinity

increases with the depth of water to 2*10 per cent, at 100 fathoms, and

to as much as 220 per cent, at the bottom of the sea at 1000 fathoms.

The temperature of the superficial waters varies according to the seasons

from 15
c

to 24° C. ; it decreases to 7°2 and even 6°9 at a depth of from

30 to 45 fathoms, while at a greater depth, the water again becomes

warmer: 8°8 at a depth of 100 fathoms, 9° at 200 fathoms and 9°3

at a depth of 1000 fathoms. This increase of temperature of the

water from a certain point downwards, is explained by Professor

Androussow as a consequence of the greater salinity of the deep water

of the Black Sea arising from the great influx of fresh river water, the

weakness in vertical circulation and particularly the slowness in the

circulation of the lower water strata. The surface water, of a feeble

salinity, about 10 fathoms deep, extends also into the sea of Mar-
mora ; here its salinity increases up to 2*4 per cent. ; it runs away over the

Dardanelles into the Archipelago, where at the depth of 700-800 fathoms

it encounters the waters of the Mediterranean, having a salinity reaching

3'8 per cent. This under current of salt water loses a part of its salinity

after having penetrated into the Black Sea. But it remains near the bottom

and does not mingle much with the surface waters. According to

Admiral Makarow, the under current of the Bosphorus brings into the
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Black Sea a volume of water of about 200,000 cubic feet per second,

whilst the upper current carries forth from the Black Sea a volume of

about 370,800 cubic feet per second, which represents the surplus which

A Mingrelian Shepherd.

has escaped evaporation. The surface water is thus replaced annually,

whilst the deep water requires a very long time—a thousand years—for

its renewal ; hence the aforesaid thermal and also chemical differences

between the surface and deep waters of the Black Sea, contrasting so

strongly with the almost equal salinity of the deep and surface waters in
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the oceans. To a depth of about 125 fathoms the surface water of the

Black Sea contains a sufficient quantity of dissolved oxygen to maintain

life, but deeper down the percentage of oxygen is reduced almost to a

vanishing point, and, thanks to the activity of particular microbes

{Bacterium hydrosulfuricum ponticum) there are formed sulphuric acids and

sulphuretted hydrogen rendering animal life quite impossible.

Littoral.—The Caucasian coast of the Black Sea is very beautiful, for

a considerable extent it presents magnificent scenery, and it is truly

delightful to sail along it, from Novorossisk to Batum, in one of the com-

fortable steamers of the " Russian Company ofNavigation and Commerce."
One admires, in an almost uninterrupted succession, high cliffs, vertical

rocks, ranges of hills and mountains, cut into defiles and gorges in a most

fantastic manner, elevated peaks, cultivated fields, crowned with the light

or dark green verdure of splendid woods and the picturesque ruins of

some ancient tower, stronghold, or monastery. There are coastal ranges

from 750 to 2200 feet high; behind them are snowclad peaks. The
coast seems but slightly water-worn, for throughout this considerable

length of about 420 miles, there are but fourteen well-marked headlands

or capes, and not as many gulfs, inlets or harbours. On the other hand
there are but few shoals and isolated reefs. Of the fourteen conspicuous

headlands only eight are equipped with lighthouses, viz.: Anapa, Daob,

Cadosh, Sotchi, Pitsunda, Sukhum, Poti and Burun.

The most notable of the gulfs or roadsteads are Novorossisk, Gelend-

jick, Anapa, Sukhum, Poti and Batum.

The gulf of Xovorossisk is considered the best on the Black Sea after

that of Sevastopol ; its length is 9'24 miles, its mean depth about 70

feet ; except on the southern and south-western side it is surrounded by
high cliffs, and the reefs at its entrance can be circumnavigated. Un-
fortunately the harbour is not well protected against the north-east

wind, the so-called ''bore," which blows with all the greater fury in con-

sequence of the momentary obstacle opposed to it by the Markocha
mountain range. The gulf is protected at its entrance by stone piers,

starting from opposite shores and leaving a passage for ships 400 yards

broad.

The mean depth of Anapa gulf is only twelve feet, and the steamers

visiting its coast anchor in the open sea, about 0'66 of a mile off the shore.

The gulf of Gelendjick lies about 8 miles southwards from Novorossisk.

In form it resembles an elongated horse-shoe; it is two and a half miles

long and about two miles broad. It is closed seawards by two low

sandy capes, leaving an entrance one mile wide and fifty feet deep.

The gulf, which is surrounded by high, precipitous and woody mountains,

has a mean depth of 30 feet ; it is exposed to the south-western wind, and

also to the " bore " we have just mentioned.

Sukhum bay is formed by a low and flat alluvial cape running out into

the sea southwards. On the east the sea runs up into the land for

a mile and a half, forming a semicircular roadstead, open to the south.

The bay is sufficiently deep, and the ships anchoring in it are well pro-

tected.

The port of Poti is artificial ; it is built in the estuary of the Rion
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river by means of two piers running out into the sea and curving

towards one another in such a way as to leave a passage 240 feet

broad. The southern pier is a prolongation of the right bank of the

river, and is 900 feet long ;
the northern pier runs parallel to it at a

distance of 1800 feet. The port is divided by an inner pier for

shipment. It has a mean depth of 50 feet, but is not sufficiently large,

and its entrance is exposed to the stormy west and south-west winds.

The triangular roadstead of Batum penetrates into the land for about

three-quarters of a mile between the sandy alluvial Cape Burun, jutting

out to the north, and the estuary of the small torrent Skurcubai. The

western shore of the bay is 0"66 of a mile long, its south-eastern shore

about double that length. A long sandbank extends at a distance of some

300 fathoms from it. The entrance into the harbour is between the

western end of this sandbank and Cape Burun, it is 800 yards broad and

50 fathoms deep. The 5 fathom line runs close to the western shore of

the harbour, and then follows its south-eastern shore, so as to leave in

the interior of the harbour an extensive oblong expanse of water, about

33J fathoms in mean depth, sufficient for the movements of big ships.

The western part of the harbour is well protected from the prevailing

winds, but it is rather narrow. In order to improve the place, in the

southern part of the bay has been built another harbour for petroleum,

by means of a stone pier, 600 yards long, projecting seawards and

then bending westwards in a direction parallel to the coast. The depth

of this harbour is 26 feet, its entrance 160 yards wide.

There are along the Caucasian Black Sea coast some other coves and

inlets of less importance for coasting trade. On their regular course

from Kertch to Batum the steamers of the Russian company stop also

off Djugba (153-8 miles from Kertch), Tuapse, Psecuppe, Sotchi (2257

miles from Kertch), Adler. Gudaut, New Athos, and Otchemtchiri (345

miles distant from Kertch).

The whole distance traversed by steamers along the coast is 418*5

miles.

Lowlands.—So considerable an extent of coast presents naturally

many varieties of aspect. There are to be distinguished lowlands,

uplands, and mountains.

The low alluvial coast extends from the mouth of the Kelasury

river, near Sukhum, on the north, to the Cape of Tsichisdir, near Batum,

on the south, also extending inland to a considerable distance. Its

length is about 100 miles, or a fourth part of the whole coast under

consideration, and its maximum breadth, between Poti and the Kvirila

river is 50 miles.

The area of the lowlands may be estimated at about one-fifth of the

coast land we are considering ; they are mostly Pleistocene lands.

These lowlands are the work of the rivers. Descending from the

mountains with a precipitous course, they are slowly but steadily ex-

tending the land, where strong currents do not prevent the accumula-

tion of material detached from their banks and triturated during their

passage.

The shore at this part of the coast has but a very slight declivity,



THE RIVIERA OF RUSSIA. 293

about O00028 at its maximum. Being insufficiently drained, a con-

siderable part of it is swampy and covered with reeds, cane, and stunted

brushwood, harbouring innumerable snakes and frogs, the latter pro-

ducing towards evening a deafening concert.

Not much dry land emerges from this vast morass ; what there is

is utilised for roads and the sites of villages. This part of the country

cannot claim to be a health resort ; it is indeed strongly infected by

malaria.

Mountains.—But, as we have already mentioned, the coast under con-

sideration is partly mountainous ; there are various coastal ranges from

700 to 4000 and more feet high, and behind them from the mouth

of the Kuban river extends southwards parallel to the coast for 264

miles the main Caucasian chain, steadily rising in altitude from 2000 feet

behind Novorossisk up to 3000 by Tuapse, 7000 by the sources of the

Shahe up to 10,000 by the sources of the Mzymta, and up to 12,000 feet

at the headwaters of the Bzyb, where the main chain turns eastward,

receding from the sea.

Between the main chain and the coast there are two secondary

ranges, separated one from the other by deep valleys and attaining

almost the same mean altitude as the first. The coast has thus not a

terrace-like declivity of descending grades, but rather a saw-like con-

figuration. In order to penetrate inland towards the main chain one

has to ascend and descend again and again. It is no wonder that with

these formidable difficulties of access this coast is but very imperfectly

known, and that the configuration of its mountain ranges remains as

yet largely conjectural. The seaward slope of these more or less parallel

coastal ranges is abrupt and precipitous, whilst their opposite or con-

tinental slope is generally gentle and easy.

The parallel coast ranges are mostly distinguished from the main

chain by their petrographical and stratigraphical characters. The main

chain consists of hard eruptive or crystalline rocks, whilst these secondary

ranges are of soft, clayey, partly Cretaceous limestones, or argillaceous

and arenaceous slates.

Into the formation of the coast ranges Cretaceous and Tertiary strata

mostly enter. The former are composed of calcareous, laminated, easily

disintegrated rocks, which have built the cliffs at the north-west of

Novorossisk. This group recedes from the coast, and crops out again

only at some distance from it ; it again appears on the ridge at

the western end of the main chain and its northern declivity from

Anapa to Kislovodsk. The Tertiary group, probably Miocene, consists

of alternate beds of argillaceous slates and loose sandstones, which dip

towards the sea. The sandstones, resting on clay slates easily softened

by percolating water, are subject to slips, erosions, and abrasions, wher-

ever they are not protected from the direct effect of the waves by a strip

of shingle or level beach covered by sand and pebbles.

The most notable summits next the coast are Fisht and Ochten,

which terminate the most elevated part of the Caucasian main chain on

the west. They are about 9400 feet high.

Strangely enough, the mountains Fisht and Ochten consist of red-
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grey limestone, whereas the mountains next to it, forming part of the

main chain, are of granite, gneiss, syenite, diorite, and metamorphic

slates.

What is peculiar in the arrangement of these coastal ranges, which

are partly folded and partly produced by volcanic action, and what gives

to them a rather chaotic character, is their being traversed in the

direction perpendicular to their axes by wide and deep river valleys

and multifarious glens, dales, and gorges, producing a number of de-

tached peaks. This arrangement increases the difficulties of communi-

cation, but creates at the same time an infinite variety in the distribution

of solar heat and the humidity of the air, and consequent variety of

climatic, floral, and therefore biological conditions. It contributes also

to increase the beauty of the landscape. Speaking of the scenery of

Muri (1664 feet) on the left bank of the Tskhenis-tskhali, Dubois says:

" This region, so neglected now, might have become a paradise in

English hands, and may be placed among the most beautiful scenery I

have ever enjoyed."

Rivers.—We had the opportunity of speaking of the Caucasian rivers

in vol. xv. of this Magazine. The rivers and torrents draining the

coast of the Black Sea are very numerous, precipitous in their course,

very unequal in their discharge, mostly short, and with but few

tributaries. In the Black Sea province there are at least forty rivers,

draining into the sea, the most noticeable of which are the Sotchi, Mzymta,

and Psou. The rivers gain in importance with the receding of the

main chain from the coast, and in Abazia besides a number of small

rivers there are two of considerable importance, viz., the Bzyb and Kodor.

Both these rivers form remarkable longitudinal valleys. The first rises

in the mountains Kapdigista, on the seaward side of the Maruch pass,

and enters the sea at Pitsunda ; the second descends from the pass of

Kluchor on the south-east of Elbruz, and enters the sea between Sukhum
and Ochemchiry ; its upper and middle basins are known under the

name of Tsebelda. Further southwards there is an important river,

the Ingur, whose upper course forms the longitudinal valley of Svanetia,

which we have described in vol. xi. of the Magazine, and whose middle

course traverses Samursakand. The Ingur takes its origin in the upper-

most of the three longitudinal valleys, adjoining the main chain south-

wards between Elbruz and Adai-kokh. Its two sources rise from glaciers

and run together along the southern foot of the main chain. Further

down, the river turns to the south-west and runs for a distance of about

40 miles through a narrow and picturesque defile ; it emerges from it

near the Djvary village, on the lowland of Mingrelia, and after a some-

what lazy course, enters the sea near the village of Anakli.

Further southwards there are on the Black Sea coast extensive

alluvial lowlands formed by the Eion river, whose headwaters occupy

the lowest of the longitudinal valleys we have just mentioned. It too

originates in the glaciers and has two principal channels, of which the

left runs along the Mamissor pass. The Rion enters the plain by

Kutais, that is, about 53 miles from the sea, changes its direction from

southward to westward, and enters the sea after dividing into two
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branches. Its principal tributaries are Tskhenis-tskhali, and Tekhour

on the right side, and Kvirila on the left side. Ancient geographers

considered the last river as the headwaters of the Phasis (Rion).

Other rivers on the Black Sea coast southwards of Poti, viz. the

Adjaris-tskhali, Tchorokh and Makriali, descend from the mountain-

range of Pont or Lazistan. The Tchorokh lias many tributaries; its

lower reaches alone between Ordjocki and the estuary, for about 55

miles, belong to Russia; it has here a north to south direction, and

runs in a deep defile. All these rivers carry much water, the country

enjoying abundance of rain.

Climate.—There is, of course, a considerable difference in climate be-

tween the different parts of such an extensive country ; but, on the whole,

its climate may be pronounced warm and clamp. No regular meteoro-

logical observations have been made, except in Sotchi (43
c

6 latitude

N.), which observations, according to Professor Krasnow, do not inspire

entire confidence, and are in every case insufficient for any general con-

clusions on the subject. But the data furnished by them are neverthe-

less interesting, and perhaps we may be allowed to show here the mean
monthly temperature of Sotchi in comparison with that of Paris and
Geneva :

—
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storms, and with them a further cooling of the air. The season from

December to March is rather cool and damp; there may be frost.

Spring comes gradually, and the true summer heat arrives only with the

beginning of July.

The climate of Sotchi is considerably warmer than that of Paris and

Geneva, and it is to be observed that, according to the observations of

Professor Krasnow himself, the temperature in Sotchi must be taken as

in reality higher than it is given in the preceding table by M. Voigkow.

According to him the mean temperature for the four months from July

to November in Sotchi is 22°, instead of 20", as indicated.

Batum and Poti enjoy a still warmer climate than Sotchi. Their

mean annual temperature has been calculated to be as high as 15°. The

climate of Sotchi has been compared to that of Nice ; but there is a

notable difference between these two points. The mean annual tem-

perature of Nice is as high as that of Batum, whereas the winter and

the spring in Nice are warmer and drier than in Batum. Professor

Krasnow compares the climate of Sotchi to that of the Bay of Biscay,

and more generally to that of France north of the Pyrenees.

Rainfall.—What really distinguishes the country under considera-

tion is the abundance of rain. It is almost as well watered as some

sub-tropical countries, such as China, Japan, the southern states of the

United States, and New Zealand. The amount of rain annually

recorded in Sotchi amounts to 3160 mm. This is almost four times as

much as in Geneva, and almost six times the amount of rain recorded

for France (Pare S. Maur). We do not know whether there is any

place in Europe with such an enormous precipitation. This pheno-

menon, of course, is due to the cooling influence of the main Caucasian

chain upon the damp air brought by the western sea-winds ; but there

may be other reasons, and the subject deserves more attention from

meteorologists, as this rainy strip of land stands in a very marked con-

trast to the eastern part of the Caucasian isthmus, and the whole of

eastern Europe, where the mean annual rainfall is estimated at 294 mm.
(from 141 to 448 mm).

The amount of rain seems to diminish on the southern part of the

Caucasian Black Sea coast ; the precipitation in Batum has been esti-

mated at 2400 mm. annually.

It rains principally in autumn and in summer; a monthly minimum

in these seasons is 100 mm. ; but the monthly maximum is sixfold, and

even more. The daily average is from 56 to 64 mm. in winter, and from

39 to 72 mm. in summer. The rains are usually heavy, for the number

of rainy days is not so considerable as might have been expected. A
single fall of rain may give from 120 up to 186 mm. of water, which is

more than the ainount of rain for the whole year in many places in

eastern Russia. The following are the maxima for single rainfalls

recorded in Europe during the last year:—Mont Aigonal, 119 mm.;

Cap Ferret, 121 mm.; Greenwich, 82 mm.; Skudesnoes, 98 mm.;

Bilbao, 84 (Revue Scientificjue) . The rainfall is unequal from year to

year, and for the same month in different years ; the difference may be

as 1 to 50.
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In the following table is given the average daily rainfall per month

in Batum :

—

January

February

March
'

April

.May .

June

July

August

September

October

November
December

Annual,

Some snow may fall in winter. It is exceptional for the snow to

last for weeks; the average of snowy days is from 3 to 14 in the

year.

The degree of saturation or humidity of the air naturally varies with

the season, the hour of the day, and the configuration of the ground.

For Sotchi the normal value for the year is taken to be 78 per cent.

The relative humidity in different seasons is indicated as in the fol-

lowing table :

—

18-4
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north-west wind is accompanied in winter by rain or snow, and in

summer by a clear sky. The NW. and SE. winds blow violently

on an extensive scale. The NW. is considered as very mischievous

for delicate plants. The north-east wind blows at night from the

mountains ; it spreads along the valleys and mountain gorges, and

retards the growth of plants exposed to it. This wind blows with

particular strength against the harbour of Novorossisk, and also along the

coast-line from Anapa to Sukhum.

There are, besides, north, south, south-westerly, and westerly winds,

which occur far less frequently.

The number of windless or calm periods is estimated, for Sotchi, at

the respectable number of seven hundred. It is clear, however, that

meteorological observations must be greatly multiplied in order to give

any adequate idea of the climate of such a vast country as that we are

considering, of which, with the actual data at our disposal, we can form

but a very approximate idea.

Some clearer light may be thrown on the subject by botanical

researches, which have been undertaken with more zeal, and of which

we present a short summary.

Botanical Survey.—Whoever has been once on the Black Sea coast

invariably becomes enthusiastic about its rich vegetation, its magnificent

forests, and its grassy pastures. In such a vast country, rising from the

sea-level towards snow-clad mountains, traversed by a number of longi-

tudinal and transverse valleys, there are, of course, to be distinguished

different regions of vegetation, with many sub-divisions. It must not be

forgotten, besides, that, with the extreme difficulties of communication,

a considerable part of the country remains botanically unexplored. The
best-known parts are the districts of Sukhum, Batum, and a part of

Adjaria. There are to be distinguished the littoral or lowland region,

mostly marshy, the regions of maize fields and fruit gardens, those of

deciduous trees, of coniferous woods, of hill pastures, of high mountain pas-

tures, and of moorlands. These different regions are marked out mainly

by the altitude of the land and the direction of the mountain slopes, as

also by the nature of the subsoil. It is difficult to assign exactly the

vertical limits at which a particular plant ceases to grow, but those

limits may be roughly estimated thus. From the level of the sea up to

1500 feet grow olives, box-tree, and evergreen bushes; up to 3500-3600

feet grows the vine ; up to 4500 feet is the region of deciduous

trees : up to 6300 feet maize and wheat may be cultivated; up to 7500

feet is the domain of coniferous trees and birch. The oak grows up to

7100 feet; the birch is found at an altitude of 7800 feet; the pine at

8000 feet. From 7500 to the limits of the snow (about 9500 feet) is

the region of high pastures and the Caucasian rhododendron (i?. pon-

ticum).

What particularly distinguishes the flora of the region we are con-

sidering is the prevalence of arborescent vegetation. The woods occupy

here more than half of the whole area (56 per cent,), and it may be

affirmed that this predominance of wood presents almost as great an

obstacle for the extension of cultivated lands as the awful topographical
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features. The woods are exceedingly dense, especially on lowlands and
promontories, where they present an impenetrable thicket into which
a man may penetrate only by means of an axe. The trees grow
quite close to one another, and they are entwined with bind-weeds which
run up them snake-like, overtopping the trees, shooting forth from one
tree to another and then drooping down. The skirts of this thicket

form an uninterrupted growth of evergreen scrub and prickly plants

blocking the onward march of the explorer. It is a tangled mass of the

densest possible description.

The species of trees found in these woods are very considerable ; the

number has been estimated at a full hundred, and most of these species

have a very large vertical extension, so that at the same altitudes one

meets such widely different forms as rhododendron, laurel, holly-tree,

such deciduous trees as box, Acer, elm, and coniferous trees, as fir and
pine. Some of the species are met with from the sea-level up to the

upper limits of forests, for instance, rhododendrons, walnut, box-tree, as

also laurel, holly-tree and oak (Qiu reus pontica). The woods are generally

very poor in grass, but exceedingly rich in climbing and twining plants,

and every kind of epiphytes, mosses, and lichens.

The most largely represented species are the same as in middle

Europe, viz., acacia, maple, alder, birch, box-tree, chestnut, laurel, beech,

ash, fir, pine, logwood, holm-oak, walnut, poplar, elder, lime, elm,

willow, yew, etc.

Among the shrubs very largely represented in this part of the

Caucasus, and mostly indigenous, may be mentioned the following genera

and species;

—

Rhododendron ponticum, Azalea pontica, Aristotdia magni,

Agave amerkana, Cephalaria Tatarica, Cotoneaster pyracantha, <_'ifru$ auran-

tium, Diospyros Ebenum, Ficus carica, Ulieium anisatum, Ligustrum caucasicum,

]'nnica granatum, Philadelphia coronarius, Pyrus salicifolia, Rhus cotinus,

Viburnum (6 sp.), etc.

Coniferous forests occupy the largest place, they are either pine

forests or forests with predominance of fir tribes. The first are met
with in Pitsunda, and almost on all well protected points on the

coast. They consist principally of two Caucasian species Pinus halepensis

and I', insignis. They are generally accompanied by laurel (Laurus

nobilis or sweet bay). Fir forests occupy large mountain tracts, from
4000 to 8000 feet. They consist mainly of a powerful fir called Abies

nordmannia and another known as A. orientalis. Mixed with these two
species there are also some kinds of pines, spruces, and larches. In

these forests one finds also a number of deciduous trees such as beech,

maple, wych-elm, elm, cork-tree {Quercus suber), common oak, as also

two Caucasian oak species, Q. pontica and Q. sessijlora; there grow also

beam, ash, and wayfaring tree or Viburnum.

The forests are full of tangled vegetation, of creepers, thorn bushes,

ferns, mosses, and lichens.

Oak grows on dry, low grounds, alder on wet or marshy soil, wych-
elm and elm on promontories.

In the non-coniferous forests the most important plant is the

common box (Buxus sempervirens) known here under the local name of
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" samshit." It attains about 70 feet in height and 2 A feet in diameter ; its

wood is praised as highly as that of the palm-tree, and in commerce it is

known under the name of " Caucasian palm-tree." Its trunk is quite

straight, and it grows to a great age, 600 or 700 years. It forms exten-

sive forests in the defiles along the middle course of the Bzyb and

(ialisgo rivers, and is to be found near Sukhum, by Tkvarchek, and

some other places, but the exploitation of the precious tree was not well

managed. A considerable number of trees were felled and exported,

and in many places, where they once formed splendid virgin forests, im-

penetrable to the sun's rays, there are now only evergreen shrubs. The

box forests are usually accompanied by holm-oak, Ilex agyifolium or holly,

Buscus hypophillum, Primus Laurocerasus, and Rhododendron politician.

Beech associated with chestnut and accompanied by the usual under

shrubs

—

Rhododendron ponticum, bilberries, laurel, and holly, constitute

also extensive forests. There is to be noticed also a kind of elm, known
under the local name of " dselkva," whose dark-yellow vegetable fibre

(lignine) is very remarkable for its solidity and density. This tree (as

also the yew-tree formerly so largely represented) has become rare.

These forests contain little grass, but a great number of climbing shrubs

—Periploca grceca, Smilax exceha, Rosa Penkantha, etc. Tor a regular

exploration of these rich forests it seems necessary to clear them, con-

struct roads, create markets.

Former inhabitants of this country have largely cultivated different

fruit-trees :—peach, almond, chestnut, apricot, apple, pear, plum, cherry,

and fig; most of their ancient gardens are now abandoned; they are

overgrown with the common alder (Alnus glutinosa), giving such a thick

shade, that on the ground one finds there only grow bitter-sweet and

Stratioph ryx germanica.

Among the cultivated trees and shrubs the most valuable are vine,

peach, grenade, fig, olive, growing in rocky, rather dry and well sheltered

places, and, also Thea, the cultivation of which, initiated by a former

correspondent of the Royal Scottish Geographical Society, Mr. Seidlitz,

and pursued by Mr. Solovtzeff and the renowned Moscow tea merchant,

Popoff, has acquired in the environs of Tchakva, Batum district, a con-

siderable importance. According to the conclusions of Mr. P. Stevens,

English consul in Batum, published in Revue Scientifigue (17th Oct.

1903), the cultivation of tea in this region may be profitable. The

most favourable territory for this is the small strip of land along the

Black Sea coast between Sukhum and Batum (42-43° N. latitude). The

soil varies from heavy reddish clay to black earth and even light, friable

sandy soil. The subsoil is of volcanic nature.

Most of the plants are of Chinese origin (Thea sinensis). On one

deciatine (27 acres) are placed about ten thousand shrubs, with respec-

tive distances of 1*20 metres between the rows, and 090 metres

between the plants in the same row. The plantation near Batum has

an area of 1110 acres. The crop of 1902 has given 800 Russian pounds

(320 kg.) from each deciatine, sold at one rouble a pound (400 gr.).

There are two manufactories.

The cultivation of the fig-tree is promising, on condition of careful
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weeding and a vigorous defence against the encroachment of foreign

plants.

The almond-tree flowers too early, and consequently often suffers

from a late frost.

There are found about ten varieties of vines, some of which are

attached to props (dablapy), and most of the others allowed to climb and
overtop the trees (maglapy).

Allotments of land are granted to persons succeeding in cultivating

fruit gardens.

We are very far from anything like a complete enumeration of the

trees and shrubs growing on the Black Sea coast, but we must now turn

to the herbs, of which there are certainly more than a thousand different

species, many of which are fodder plants and form valuable herbage,

carpeting rolling downs and high mountain pastures. They are of all

the great types of floral societies—hydrophytic, mesophytic, and xero-

phytic. There is a particular abundance of aquatic plants, thanks to

the humidity of the air and to the mostly argillaceous soil.

The hydrophytic societies contain different species of the following

principal genera—germander, arrow-grass, club-rush, sumach, water-cress,

water drop- wort, bamboo, many species of crow-foot and clover, willow-

herb, purging flax (also Linum gallicum), centaury, Median grass, cinque-

foil, speedwell, mint, bindweed, Stachys, hop, horsetail, reeds (Phragmites),

sedges, rush-tribe, flag-flower, cattail, water plantain, docks and sorrels.

To the mesophytic associations belong melilots, lettuces, hemp-
agrimony, coltsfoot, etc.

To the more pronounced xerophytic associations, presenting a mixture

of weeds and grasses growing in woods, belong sweet violets, bladder-

campion, mallow, geranium, CoronUla varia, milk-vetches (liquorice

vetch), tare, woodruff, cleavers, flea-bane, Mayweed, feverfew, groundsel

and ragwort, Lotus, mouse-ear chickweed, salad burnet, devil's bit, worm-
wood, gypsy-wort, hawkweed, bell-flowers, alkanet, speedwell, betony,

orchis, millet, yellow-rattle, catamint, and others.

In the good meadows one meets with foxtail grass, Hordeum, cock's

foot grass, cat's tail grass, spring grass, fescue, quaking grass, and others.

There are—or are supposed to be—a considerable number of new
species and varieties of all these plants, giving occasion to Caucasian

botanists to immortalise their names and those of their superiors by
attaching them to the plants considered by them as a new species or a

new variety. Thus we have here Acer MedwedeH, Astragalus Orleades,

Alsine Akinfijeri, Cirsium Kusnezowianurn, Echinops Baddeanus, etc. etc.

There is also a region of sandy sea-shore lying between the reefs

and surf-line. The most characteristic plants which enter into this

association are the following:

—

Ghucium lutcum (yellow horned poppy),

Portulaca oleracea, Trifolium fragiferum (marl clover), Lotus cornkulatus,

Eryngium inaritimum, Crithmum maritimum (samphire), Foenkidurn offici-

nale, Cyclamen eurqpaeum, Calystegia soldanella, Verlascum gnaphaloides,

Plantago arenaria, Salsola kali, Hippopha'e rhamnoides (buck - thorn),

Euphorbia peplis, E. para-lias, and reeds

—

Amnio Donax.

Many of the genera on the coast contain species recognised as
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properly Caucasian or Colchic. Thus there are five indigenous species of

Spearwort, three species of Saxifrage, an Aster Caucasica, a Dioscorea

isica, an Echinops Raddeanus, a Hedera Colchica, a Helleborus Caucasica,

a Pencedanurn Caucasicum, and so on.

Among the flowering plants capable of constituting an object of

export trade there is everything one admires on the French Riviera,

and especially magnolia, begonia, paulonia, Camellia japonica, Azalea

pontica, etc.

There is nut much to be said about agriculture and gardening ; there

are in this domain great potentialities, the realisation of which de-

pends on road-making and further progress of the general civilisation.

Along the coast cleared of wood, and not marshy, there are extensive

fields of maize—a variety of Zea caragua, called Zea palmus,—constitu-

ting the staple food, and partly exported. Wheat and millet are grown,

but on a small scale ; orchards, on the contrary, are considerable ; there

are fruits for every season. Cabbage and potatoes are grown as winter

crops
;
peas early in the spring, at which time are also ripe currants and

gooseberries ; summer crops are excellent melons, bottlegourds, snake-

gourds, wake-robin (Arum, maeulatum) Dioscorea Caucasica, D. hatatus; toy-

beans, cotton, rice, tobacco, colza are also cultivated, and are promising

well.

Animal World.—After having entered into some detail concerning

the rich vegetable carpet covering the country under consideration,

we are obliged now to be very short in respect of the numerous and

various kinds of animals that enliven its forests, and people its sea-shore

and its pastures.

The animal world of this country, as of course, of the whole

Transcaucasian, represents a transitory region between the four cardinal

points, and on that account especially it deserves a particular study.

Most of the country being woody, and but sparsely populated, there

are naturally a considerable number of carnivorous mammals—bear

(Ursus arcfos), wolf, panther, lynx, jackal, wild cat and fox. In the

fruit gardens, abandoned by the former inhabitants of the coast, who
have emigrated into Turkey, the bear must feel himself quite at home
and undisturbed. Mr. Lissovsky, in his excellent paper on Transcaucasia

{ZapisH, Caucasian section, Imperial Russian Geographical Society, 1896),

gives a very graphic account of the happy life the beast enjoys:—"With
the approach of night he descends from his mountain refuge into a fruit-

bearing valley, chooses an apple-tree, pear or walnut, climbs up it, and

vigorously shakes it so as to get the fruits detached ; then he slowly

descends to gather and devour his harvest at his ease. If the shaking

of the tree is not sufficient, he breaks its branches and gets what is

wanted. But seldom do human beings make their appearance in these

glades to disturb the peace of the beast. Those who do are either shepherds

driving their flocks of sheep from the lowlands to the mountain pastures,

or some Russian pilgrims. Disturbed in his occupation the bear re-

luctantly descends from his tree, strolls round it for some time, casts on

the intruders a jealous eye, and with a loud growl of protest retires."

As prey for the Carnivores and objects for the hunt there are a
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number of ruminant mammals—wild goat, gazelle, rock-doe, ibex (Capra

mgagrus) and others. Among the even-toed mammals the most common
is the wild boar (Sus scrofa).

Rodents are abundant, and the wild mouse (Mus sylvaticus) is very

destructive; beaver (Castor fiber) may be seen.

The birds are essentially of migratory kinds, for the main Caucasian

chain being too high to be traversed directly, the annual migration of

birds is directed along the two sea-coasts, that of the Caspian and the

Black Sea, only crows and geese being strong enough to fly over the

mountains directly.

The raptorial birds are the same as in Central Europe,—sea-eagle

(Accipiter), Alp vultures (Gyps fidvus), buzzard, kite (Gypaeius barbatus,

Milvus ater), different hawks (Astur nisus), goshawk (A. palumbarius),

fish-hawk or Pandion haliaetus. Among the smaller birds may be men-

tioned different species of finches (Fringilla coelebs), siskin or F. Spinus,

bullfinch or Pyrrhula erithrina, pipit, tit-mouse, wag-tail (Motacffla cdba),

shore-lark (Alavda alpestris), hedge-sparrow, penduline (.Egithahis pen-

dulinus), fire-crested wren (JRegulus ignicapillus), corn wren (Troglodytos

europaeus), starling (Sturnus), nuthatch (Sitta europaca). There are also four

species of swallows

—

Hirundo rustico, or chimney swallow; Chelidon urbica,

or house martin ; Cotyle riparia, or the sand martin ; Cotijh rupestris,

or rock martin, as well as Cypselus apus, or swift. Other birds are

some species of thrushes

—

Turdus merula, or the blackbird ; Turdus

viscivorus, or missel thrush ; Merula torquata, Turdus pilaris, or the

field-fare ; T. musicus, or the throstle. There are dippers (Cinchis

aquaticus), butcher birds, shrikes (Lanius exmbitor and L. colhirio), etc.

Among the gallinaceous birds there is a great abundance of quails,

and also domestic fowls—turkey, partridge, grouse, pea-fowl, and

megaloperdrix.

The water of the sea and the rivers contain about 190 species of

fishes, of which number 30 species are the same as those found in the

Caspian; 115 are Mediterranean species, and the rest are peculiar to

the Black Sea-. The best known of the fishes inhabiting the region are

different kinds of sturgeon (Acipenser sturio and A. ruthenns), small

sturgeon or Russian "ship," stellated sturgeon and white sturgeon; then

two or three kinds of herring, the bream or rudd, the ray, the white

salmon, the sea-dace, the wolf-fish, etc. In the rivers are found trout,

barbel (Barbus vulgaris), chubb (Cyprinus cejdialus), eagle-ray, sheath fish,

two other species of Cyprinus, carp, sandra, anchovy, etc.

On the rich mountain pastures cattle are reared, and especially sheep

and goats. The most important among the domesticated animals are

the horse, ass, pig. Communication being mainly on horseback, the

horse has immense importance. It is of a good breed with admixture

of Arabian blood ; there are three or four renowned races—those

of Karabakh, Kasakh, Kabardine, which enjoy great local reputation.

They are rather small, but spirited, marvellously enduring, capable of

ascending and descending the most precipitous slopes; on account of their

strong hoofs and steel jarrets they do not fear stones and pebbles on

the road. It is perhaps because of all these good qualities of theirs, and
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the dire necessity for everybody possessing a good horse, that horse-

stealing here is a national vice. It is really difficult for any one to

preserve a tine horse from being stolen at least once. It is known that

all Caucasians are excellent horsemen.

It is of course to be expected that in such a vast,damp and warm country

there is a considerable number of other vertebrate animals,—ophidians,

chelonians, lacertilians, different genera of batrachians or amphibia, as also

myriads of invertebrates—insects, mollusca, annulosa,annuloida,etc,which

do not seem, at the first glance, to be created solely for the pleasure of man.

The quantity of ants in the forest, of frogs in the swamp, the flies and

mosquitoes in the air, the cicadas in the fields, are quite beyond description,

or rather would suffice alone to form the subject of a large volume. The
insects offer a very large field for naturalists, allowing them the satisfaction

of discovering new species, and the immense pleasure of attaching their

own name or that of their friends and protectors to the name of the

small creature, unconscious of the glory bestOAved upon it.

Among the chelonians the most common is the fresh water tortoise

(Emys europaea); among the ophidians one meets frequently the common
ringed snake (CoroneUa austriaca), resembling the viper, and the common
viper or adder (Vipera communis or Pelias bents). Among the lacertilian

reptiles may be mentioned as very common Anguis fragilis, or blind-

worm, and two or three species of lizards : Lacerta viridis, the scaly

lizard, and the sand lizard (L. agilis) and L. muralis.

There are certainly not many places in the world where one meets

with as many frogs, toads, newts and salamanders as in the vast and

warm morasses bordering the Black Sea coast. "We cannot enumerate

them, and leave that task to specialists.

Population.—After this very incomplete physical and biological sketch

of the Caucasian Black Sea coast, it would really be necessary to speak

of its inhabitants, but the author judges that his paper is already long

enough for the present, and he will confine himself to some statistics.

In the Black Sea province
(
Tchemomoije) there are only eight inhabi-

tants per square kilometre, and about thirty in other parts of the coast,

whereas in Switzerland the population per square kilometre is 113. The
Eussian government is making great efforts to people this coast, it en-

courages the settlement of Russians and foreigners : it grants land on

the condition of cultivating it, it makes a rigorous selection in favour of

those best adapted. But the more luxurious nature is, the more difficult

is it for man to regulate it according to his wants, agriculture being

nothing more than a struggle against the plants one does not want, and
there are few places in the world where vegetation is so powerful as in

the region we have just surveyed.

According to the census of 1898 the total population of the

Black Sea coast, as we have defined it, with an area of 26,128 square

kilometres, is estimated at 478,527, of which 261,451 are men, and only

217,075, that is little more than 45 per cent., women, a circumstance

characteristic of the adventurous and unsettled nature of this population.

According to the census of 1900, the population has now increased up to

498,984.
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Its division, according to nationalities, is indicated in the percentage

to the whole in the following table :

—

Relative strength per cent, of different nationalities on the Caucasian Blacl:

Sea Coast—
Russian,

Mingrelian, .

Greeks,

Grurian,

Turks,

Abassian,

Adjarian,

Armenian,

Samurzakan, .

Circassian,

Wallachian, .

Georgians,

Carry forward,

26*50
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FROM THE ATLAXTIC TO THE CHAD BY THE
NIGER AXD THE BENUE.

By Captain Lexfaxt.

{With Map.)

By the courtesy of M. Charles Rabot, Secretary of the Sociitd de

Ge'ographie, we are enabled to present our readers with the following

translation, in abstract, of Captain Lenfant's paper on his recent successful

journey, some account of which was given in our April issue. Captain

Lenfant's paper appears in full in the current issue of La Geographie.

The object of our mission was to reach the Chad by boat, via the

Xiger, the Benue, the Mayo-Kebbi, and the Logon e, a tributary of the

Shari. As to the feasibility of this undertaking opinions were divided.

Some authorities maintained that the Logone communicated with Lake
Tuburi, and thence by the Kebbi with the Benue ; while others main-

tained that an uninterrupted chain of hills separated the basin of the Shari

from that of the Benue, and thus of the Xiger. Our great anxiety was

then the question whether or not the Tuburi and the Logone com-
municated- with one another, while our second fear was that the Mayo-
Kebbi might prove impracticable for purposes of navigation.

In order to obviate as far as possible the difficulties of the expedition,

1 had constructed for its use a special boat, built of steel, whose length

was 12 metres 50, breadth 8 feet, and depth 4 feet. The boat could

be taken to pieces, each piece weighing 60 kilogrammes, and it drew
2 feet when loaded. It was named the Benoit-Garnier, in memory of the

donor of a legacy for the exploration of Central Africa, by which the

expedition profited.

The expedition left Bordeaux on July 15, 1903, and entered the

Forcados, one of the mouths of the Xiger, on August 4. The following

day the stores were disembarked, and on August 6, less than two days

after our arrival, the steamer Liberty carried us towards the north. As
the success of our mission depended on our being able to take advantage

at the right moment of the flood-water of the Benue, this rapid progress

caused us very natural satisfaction. It is unnecessary for me to describe

the journey up the Xiger; its confluence with the Benue affords a most

imposing spectacle. The size and rapidity of the latter indeed explains

the early belief that the Xiger drained directly from the Chad, for the

early explorers followed the Benue, believing that they were in the

Xiger. The Benue is indeed a large stream, being 1500-1800 metres

wide, and 2-6 metres deep in flood time. In winter it is accessible to

large vessels as far as Yola. If one considers the great right-angled

triangle which has for the sides enclosing the right angle the line formed

by the Xiger from Lokoja to Sorbo, and the line Sorbo-Barrua-Chad,

one sees that the Benue forms the hypotenuse of this triangle. In
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other words, the Benue readies the vicinity of the Chad by the longer

route, without rapids and without difficulties ; while the Niger descends

from the African plateau perpendicularly to its general direction, and

crosses falls and rapids.

Although fertile, the banks of |he Benue are sparsely inhabited,

villages being rarely met with on its lower course. The inhabitants of

the neighbouring bush are savage warriors, who have rebelled against

European domination.

On August 26 the Liberty landed us at Garua, a place which made a

most disagreeable impression upon us. It is situated in a marshy and

pestilential plain, and is surrounded by rocky mountains, which enclose

it in an airless region which radiates heat from all parts. Setting out

from this post we took two days to reach the confluence of the Kebbi

with the Benue ; but before describing our journey here, it may be well

to consider the general characters of the region.

Orography of the Chad Basin.—If, from the orogVaphical stand-

point first, we take the basin of the Chad as the centre of the countries

which constitute Central Africa, we find on the east and west shores of

the lake respectively the districts of Kanem and Bornu, which are

extremely like one another, each being formed of loose soil with great un-

dulations of sand, the crests of which are less fertile than the rest. The
undulations are separated from one another by little depressions in

which the soil is heavy, argillaceous, or marshy. On the northern slope

of the undulations cereals (i.e. millet) are grown, on the summit there is

a scanty amount of vegetation with some rubber trees, while at the base

towards the south there are wells with vegetables, cotton, tobacco, and

pulse, with occasional pastures where flocks and herds of fair quality are

found. These two countries, Kanem and Bornu, stretch about 20 kilo-

metres to the south of a line drawn tangentially to the two depressions

which form the old inferior limits of the Chad (see Map). This line is

followed by a fairly fertile down crowded with villages, which is from

8 to 10 metres in height, and is here and there interrupted, the most

important of the interruptions being the delta of the Shari. At the end

of this down there is a flat stretch of ground, consisting of a compact

mass of clay, whose gentle and uniform slope is very characteristic.

This region is transformed by the rains into a true lake, whose waters

consist of a part of the flood-water of the Logone together with a not

inconsiderable part of the flood-water of the Shari. This lake drains

towards the Chad by the Bahr Afade and the Bahr Urge.

In short, from Dikoa in the west to Fittre in the east, from the

down on the north to the 10th parallel, there lies a huge basin with an

imperceptible slope and a clay bed, the very slightly elevated southern

border of which is marked by a series of gentle elevations, which

dominate the Mayo-Kebbi, and border the plateau of the* Mundang and

Laka countries, whence they rejoin the Shari near Fort Archambault,

and, forming a great curve, reascend towards the hills of Fezzan.

This basin contains habitable regions, and also depressions where the

water lingers so that they can only be crossed by boat. Thus the

Tuburi is a gap in this basin, and the district Mussgu is an elevated
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tract, covered with villages, and with cultivation in the swampy ground.

The country of Kotoko, on the other hand, which extends from the

11th parallel to the mouths of the Shari, is a depression in the basin,

which receives the overflow of the Logone, the water subsecpiently

flowing off either by an innumerable number of small channels into that

river, or by many deep "bhars " into the Chad, these bhars having a very

appreciable current, even in the middle of the dry season, i.e. when we
were travelling in Bornu.

The basin of the Chad is so regular (we will immediately see why I

insist on this point) that the streams and the Shari have easily scooped

out affluents for themselves ; thus between the Shari and the Logone,

in the middle of the angle they form, there is a shoal fed by their waters

which runs straight to the confines of Kusseri, whilst lines of water or of

swamp allow a direct passage from one artery to the other, and that at a

great distance from their confluence.

May not this low-lying tract be the basin of a very much broader

lake of which the Chad to-day is the only remnant, itself threatened

with speedy disappearance ?

When one travels one must always pay attention to the common
sayings of the country. Thus there is a legend in N'Dofu and nearly

all over Kotoko which interested me greatly. It is as follows:—" The
Saos were a former race of giants who used to carry earthen pots

containing 200 litres in weight of which indeed we saw the last

specimens. A man, so runs the tale, could carry one on each shoulder

and one on his head. There came a year when the rains totally

failed, the country was without water, and the wells dried up. One of

the Saos went to the Logone to get water, but when he returned all the

men of his tribe were lying dead of thirst. The race was extinct."

This is history told in the native fashion. The Saos must have been

the progenitors of the present Kotoko people, but is it impossible that

as a consequence of continual drought, lasting for several consecutive

years, the Chad which used to water that region has become considerably

lower, and the waters have retired to the other side of the down of

which we have just spoken, leaving this region where now water is

absent to dry up 1 This is unfortunately the invariable history of the

arid tracts which the Chad lays bare every year.

In the middle of the basin there appear huge isolated rocks, at great

distances from each other, consisting of blocks of red granite and

porphyritic quartz which, when the water was at its height, must have

presented the appearance of reefs.

Finally, towards Binnder Fulbe, on the confines of the Kebbi, the

rock is detritic, composed of mica and gneiss, whilst between the

Tuburi and this river there are parallel lines of volcanic blocks dipping

perceptibly from south to north. In going from the Chad to the

Tuburi the slope is imperceptible, although in fact the ground rises,

but in going from the Tuburi to the Mayo-Kebbi the route descends,

and with regard to the general plan of the basin this affluent of the

Benue constitutes with the Benue an old submarine cul-de-sac with

several branches.
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The present journey has confirmed my impression that the African

continent is probably a vast plateau dominated here and there by low

chains of mountains. On the confines of the lower Niger and the Benue
this table-land is well defined, and besides, what I have just said about

the Chad tends decisively to confirm the theory. In my opinion the

African plateau exists as such to the east of the Chad, and the existence

of hills or mountains parallel to the west coast seems rather a hypothesis

than an ascertained geological formation.

"Wherever the traveller attempts to penetrate into Central Africa or

into the Soudan he must ascend to this plateau, but he can do so in one

of two ways, either by ascending at once to the level of the Chad by
climbing the table-land of Lokoja or of Zaria, or by ascending

progressively by the ordinary routes and proceeding along roads with a

slight slope up buttresses of the plateau. Such is the Benue-Kebbi-

Tuburi route. Thus the lakes of the region of Timbuktu reach the sea

by the Xiger, while the Chad drains into the Atlantic by the Benue :

the only difference is that the rapids of Bussa, instead of being repro-

duced over more than '100 kilometres of the route, as is the case with

the Xiger, are represented at Lata by a cataract of equal height which,

preceded by falls and rapids, divides into two sections the waters of

the Mayo-Kebbi as they escape from Tuburi. This lake has thus for

its effluent the river which we were the first to navigate.

HYDROGRAPHY.—The principal fluvial artery of the Chad basin is

the Shari, but the most active and energetic river is the Logone. The
Shari sometimes attains an enormous size and a considerable depth : in

1903 its rise was 7 metres, while that of the Logone was 4 m. 60—its

normal size. Its current is, however, much stronger. The Logone is of

special interest to us because of the fact that it overflows into the

neighbouring plains as high as the 10th parallel. It spreads its water

over all the plain; on its west bank we did not find the chain of hills

which were said to prevent its waters descending to the Atlantic, on the

contrary, it spreads round the Mussgu territory into the Tuburi and
forms the Mayo-Kebbi. Below this it inundates Kotoko, and afterwards

recovers partially the water it has spread out. When its level gets

below that of this basin a part of the inundation rejoins the Chad by
the Bahr Afade and the Bahr X'Gala. Afterwards it spreads towards

the Chari, which it swells as high up as Mandjaffa, and in the upper

part of its course it communicates with this river by a perennial stream

which the Kabas who live on its banks call the Ba-Bo.

The Tuburi, which is connected to the Logone by a small stream

practicable only at high-water, is a large and deep lake which on the

south describes a bend, and then lengthens out into an impetuous and
wandering river which, after circling among the rocky and volcanic

blocks of which we have just made mention, is continued as the Mayo-
Kebbi.

As we shall see further on, the mission has studied the practical

utilisation of the water-route Xiger-Benue-Kebbi-Tuburi-Chad, and has

proved that the waters of the great African lake are in direct communica-

tion with those of the Niger, and like those of that fine river lose

themselves in the Atlantic in the Gulf of Benin.
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The Chad is no longer the inland sea, the large sheet of water on

which in the silence of the study we delighted in moving about imaginary

fleets, transporting from one shore to another the products of exchange

and commerce. It is annually evaporating, and is slowly receding to the

middle of the huge basin of which we have been speaking. In the east

on the confines of Kanem the islands seen by Overweg have become dry

land, the banks which he noticed are changed into islands, and the

clumps of floating plants are being transformed in their turn to sand-

banks. Thus setting out from the old shore-line the traveller has in

front of him these zones of islets in process of formation, ranged by files

in line of battle and separated by channels which are sometimes very

deep, and are blocked up by obstructions of mud which make progress

very difficult in these parts. M. Audoin, in his beautiful and thorough-

going work, gives the following names to the formations in diminishing

order of growth : islands, banks, and islet-banks. He also insists

particularly on the uniformity in direction of the open channels, a point

which we were also able to confirm in our journey. In the north a

similar phenomenon is produced, while to the south of the Anglo-German
frontier the banks of vegetation are extremely broad, and are separated

by narrow stretches of open water. The town of X'Gornu, which Barth

found just recovering from submersion owing to the rise of the lake, is

now more than 30 kilometres from it, and even X'Glewa and Gamaka
are no longer in zones recently uncovered. At the extreme east the

Bahr-el-Gazal has no longer any connection with the Chad, and the

region has now become a field of millet fertilised by the soil rich in

humus and vegetable detritus laid bare by the retreat of the waters.

All this shows how, in this region of almost imperceptible slope, the

lowering of the water below an undulation of the surface imperceptible

to the eye has for its result the uncovering, at the end of several

successive years of drought, of vast areas which are thus deprived for

ever of the fertilising action of the flood waters. Since the Chad rises

in consequence both of the rise of the Shari and of the discharge of the

waters brought to it by the Bahr Afade and the N'Gala issuing from the

regions of Kotoko and Mussgu, and since—a curious fact—its rise is not

apparent till the dry season towards the end of December, it attains its

maximum (about 60 centimetres) in the middle of January, when the

Shari, the Logone, and the inundated basins of the Kotoko and Mussgu
regions have had time to empty themselves completely by their feeders

into the lake. But here again an important event re-occurs each year.

The evaporation and subterranean infiltration are greater in their total

amount than the quantity of water which is received, and for this reason

each year the shore recedes and an appreciable lowering of the true water

level occurs. Besides this the rains are falling off in intensity, and thus

the lake, although rising each year some 60 centimetres above its lower

level, never succeeds in reaching, nor in consequence in exceeding,

the maximum level of previous years. In other words, the Chad is

steadily becoming lowTer, although its general rise is always nearly

the same.

As the lake contracts what remains of it becomes deeper, and thus,
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as the surface is reduced, infiltration and evaporation are proportionally

less, and thus the tendency of the Chad will finally he to maintain an

equilibrium between the quantity of water lost and received.

Lake Chad has no longer the form of a heart as was shown in the

old maps. It is now bean-shaped, and is 200 kilometres long and 60

broad ; moreover, its loss of surface does not prevent it from being often

very rough and stormy as the result of a north-east breeze. Such at the

present day is the hydrographic system of Central Africa.

Results OF the MISSION.—After this geographical explanation, let

us resume the narrative of our voyage after the entry of the Benoit-Garnkr

into the Mayo-Kebbi. That river has a strong current, and it needed
hard work to reach Bifara (or rather Bipara), the fixed point on our

frontier. It was the first attempt of the crew, and we had to help them
and often to work with them, while the natural conditions were such as

to justify feelings of fatigue. Around us there was nothing but huge
swamps and high bushes on which we could not set foot because of the

black ants which devoured us; in the day time treacherous gad- flies

harassed us without respite, and disappeared in the dusk only to leave

a free field for the mosquitoes. Besides this the natives, armed with

bowr
s and spears, watched us, concealing themselves in the bushes and

trying to get near us to attack us.

The general direction of the Mayo-Kebbi, where it leaves the Tuburi,

is north-east. It then crosses a broad, fertile and populous plain,

spreads out without a current in the lakes Trene and Lere, and after

going through a number of windings, some of them sharp and many of

them narrow, reaches Bipara. The principal villages on its bank are

Diaolome, which was very hospitable ; Kabi (Kebbi) the headquarters or

centre of the tribe from which the river derives its name ; Gegu, at the

junction of the Mayo-Binnder ; and Lere, the Arnado or chief of which is

king of the whole region and holds sway over the inhabitants of Trene,

Fuli, and Buremi, who in reality are robbers.

The amount of water in the Kebbi is considerable ; we found every-

where six feet of depth. There were no rocks or other obstacles to

navigation, and after having made a river voyage of nearly 2200 kilo-

metres since it left Forcados, the Benoit-Garnkr cast anchor near the

village of Lata. At this place we found the river Dalla coming from the

south; and 10 kilometres north-east of it is the town of Binnder-
Mundang, from which there is an excellent road, easy and much used,

which after a stage of some 30 kilometres reaches the village of Sulkano
situated in front of M'Burao on the Tuburi.

Ascending the river from Lata there is a waterfall, the only difficulty

on the Kebbi. We wished that it had been in French territory, so that

we could have managed our trans-shipment and the necessary porterage
without being compelled to have resort to our neighbours.

The Fall is 30 metres in height, and above it are rapids, but below it

the river is very smooth. The obstacle is rendered still more difficult

because it has on each side a perpendicular wall. Not for a single instant

did I think of retreat. It was sufficient to land the Beno'd-Gamier at

Binnder-Mundang and carry it to Sulkano. That would have been only
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30 kilometres of porterage, but it was of no use to expect from the

inhabitants the skill for such a task. So we returned to Lere, a populous

centre where there was no lack of provision ; Gonthiome, the chief of

this Mundang capital, had not seemed to us aggressive : but helpless in

the midst of that very dense and savage people we needed time and

negotiations to get what we wanted.

We thought to find in this country some sensible people who would

be ready to come to our help, and the assistance which we needed to

watch over our transport. Rendered confident by the recent passage of

a well-armed troop, I sent M. Lehure towards Lame, accompanied by

only one Senegalese, with orders to proceed to Lai, where there was an

outpost commanded by an officer; but having made every possible effort

to justify the confidence I had reposed in him, driven back by inundations

and by the necessity for the continual crossing of deep and rapid rivers,

harassed night and day by the Lakas who all but murdered him,

M. Lahure returned to us at Lere after twelve days of heroic efforts.

convinced that the outpost of Lai was utterly unknown in that savage

region, across which it is so dangerous to risk oneself.

It was then that we disembarked from the Benoit-Garnier, our only

asylum ; we were at the mercy of the Mundangs ; already in the course

of a reconnaissance in Binnder Fulbe which I made alone, I found that I

owed my safety solely to my threats and resolution, for these savages

had surrounded me on all sides, yelling like wild animals. Our

demeanour frightened them much more than our poor force, so I utilised

it to summon the chief, to keep him by me, and to assure him that he

would not be set at liberty till the day when my boat was carried to the

Tuburi. It was for this reason that four or five hundred men rushed on

our ba^sage and carried it to the Tuburi, while we spread ourselves on

different' sides to watch that nothing should go astray. Why were we not

plundered ? I cannot tell. Moreover, the Mundangs greatly regretted

it, for our baggage was excellent loot : when on our return they

endeavoured to block our road through the village of Trene, 1000

warriors, come from all directions, were concealed behind the wall, but

we had seven Senegalese musketeers, by means of whom in a few seconds

we were masters of the road and inflicted on these bandits the lesson

they deserved.

When the indigenous population have learned to know Europeans,

this fertile region will become more peaceful, and will be able to produce

all the riches of which it is capable. To sum up, the route by Niger-

Benue-Kebbi-Tuburi recpiires porterage at only one stage. This is a

considerable advantage, and it is with most lively satisfaction that I am

permitted to state that our efforts, directed for several years to find out

roads by which the present crushing and oppressive tax can be abolished,

have been greatly successful. Reduced to these proportions the porterage

is manageable, and if it is suitably paid for, it will become merely an

occasional labour for the indigenous inhabitants by which they will be

able to profit.

On the 10th October at M'Burao we set up our sheds on a mud-bank

surrounded by bushes in the middle of the Tuburi. On that very day I
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fell in with a European and some musketeers sent down the Kebbi to

levy the taxes. It has been said that several persons were there before

us; as a fact I had only one chince meeting, and that not long after-

wards. It was with Sergeant Dumont of the Colonial Infantry, and I

may add, so as to settle the facts, that he alone with us and for the first

time accomplished the establishment of communication between the

Tuburi and the Logone. I am bound before all to render homage
to the devotion and energy of Sergeant Dumont, who put himself at

once under my orders. It would be a matter of regret if his merit

were obscured by unjustified pretensions.

The water continued to rise, and on the 17th October—the day when
the Mission once again started on its voyage of discovery on the Beiiolt-

Garmer, which had again been set afloat—the water was up to our ankles,

our beds were sinking in the mud, and all the dirty beasts of these

swamps which seemed to be interested in our presence, left with regret

the asylum of our baggage and even of our head-dresses which they

inhabited during the night ! The surrounding miasma had meantime

made us very ill. On the 23rd October, after having much astonished

the hippopDtami of the Tuburi, which had come to lift us up on their

backs, doubtless to feel the graceful lines of the Beaoit-Garnkr, we
reached the northern extremity of the lake, and it was then we had to

set about the important and interesting search for channels of communi-
cation with the Logono. Our success depended on their existence and

on their discovery.

In front of us on the north-north-east there spread out a plain, a

grassy park, the borders of which could hardly be made out. There

were neither hills nor sand-dunes to reveal the existence of a line of

water, the presence of a communication with Logone. Nevertheless that

river did cross the plain ; we were certain of it, but at what distance ?

How long would it t ike us to reach it on the march ?

We set out. The barge now and then plunged into the mud, raising

clouds of disgusting mosquitoes. We had to release it and take another

way : during five days we had to fight against extreme fatigue and
against stifling heat, to accomplish a task which the weakness of our

escort rendered still more painful. However, on the evening of the

28th October we found on our left a pretty little river passing through

a series of pools, which took us without difficulty to the middle of a large

and deep swamp surrounded by tall bushes and covered with water-lilies,

in which the current of the Logone so made itself felt that at last we
perceived it. I cannot express the profound satisfaction which we felt,

the elation which filled our breasts.

After so many difficulties and labours we were arriving at last in the

waters of the Chad, proving and demonstrating by experience that this

great African lake is certainly in direct connection with the Niger, and
that its waters fall during several weeks of each year into the Gulf of

Benin.

The region of Tuburi, although the villages are hidden in the jungle,

is extremely rich and well populated : the men are savage and brutal,

VOL. XX. Z
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just like the Mundangs; the women are still more ugly, for they adorn

their lips with large discs of wood inserted in the flesh. The natives

are terribly afraid of white men ; they still speak of a European who,

when their fathers were young men, came accompanied by men of the Bornu

tribe and directed a slave raid upon them. Did they refer to Barth,

who in order to visit this country had to accept an escort of Kanuris,

who -were on the look-out for slaves'? Our stay in the country began by

estranging them, but at last they came to us, and were much surprised

to see that they were paid in pearls and piece goods for the provisions

I required.

In brief, the region of Kebbi-Tuburi is very fertile. We found there

high cultivation, millets, manioc, tobacco, earth-nuts, cotton, rubber trees,

aloes, gum trees, pine forests, giant tamarind trees, flocks and herds,

horses—in a word, many resources which a patient administration can

rapidly develop.

On the 29th October the Benoit-Garnier went down the Logone, and

on the 4th November anchored before Fort Lamy, where all our comrades

gave us a most cordial reception.

I have given the dates of our journey on the road; they show that

the route remains practicable to the end of October. On the other hand

it becomes accessible when the Logone has a low water-mark of 3 metres

;

that is to say, about the 1st August. Besides this, the natives have

assured us that about that time they start in their pirogues or canoes to

go by the Logone to the Tuburi.

In short, a flotilla of strong boats of 20 tons like the Benoit-Garnier

could work heavy transport between Fort Lamy and Sulkano, the out-

side limit of Tuburi, from the first days of August up to the end of

October ; that is to say, during some eight to twelve weeks. Given that

the Kebbi and Benue are accessible to large and small steamers from the

middle of July to the middle of October, it is easy to see that for three

months each year revictualling, various kinds of transport and move-

ments of troops, etc., can be easily managed by this road, which is easier

and quicker than the one in use.

Although the Mission has succeeded in its enterprise, and the infor-

mation obtained from the natives has corroborated my previous impres-

sions, although the measurement of the rise of water in the Logone for

1903 shows exactly a depth of 1 m. 40 on the line of communication, I do

not wish to commit nryself to these very favourable indications, which are

too fragmentary for us to found any definite conclusions upon them for the

present. Before committing myself definitely to the practicability of the

route, I have asked that there be a local study of the next two or three

rises of the waters so as to have the means of justifying my prognostica-

tions. AVe do not bring at the present time a sketch of a river road on

which one can easily come and go ; we simply point out the existence of

a new road, more direct, more rational, more rapid, and easier of access

for the territories of Lake Chad, for the lower Shari and the French

outposts which are found within reach of this formerly great African

lake. The geographical problem has been solved, but future efforts

must put the route to practical use.
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We need not follow the writer in his detailed account of the rest of

his journey. M. Delevoye in the Bcnoit-Gamier made a tour of Lake
Chad, while M. Lahure and the writer previous to joining him at Kukawa
crossed the Bornu territory twice by different routes, during which the

writer made a detour into Klessem. They had a wearisome and
dangerous journey back to Binnder Fulbe by a road crossing the in-

undated tract of the Logone, where during five days they often found
the water breast high. The writer gives a poor account of Bornu both
in the matter of agriculture and of game, but on the French side of the

river Shari he reports big and small game in great abundance. He gives

a much more hopeful account of the region of Binnder Fulbe, which he
has seen in both the rainy and dry seasons. He describes it as rich, with
splendid crops, and containing even during the dry season excellent

pasture land, with plenty horses and cattle, while it is well wooded,
and abounding in villages with full granaries and a number of flourish-

ing industries. The cotton industry, which is one of the most important,

owes much to the chief Bokary, who takes a great interest in it, and
practically manages it.

The following are among the author's conclusions :

—

" I have been, and I am still, a warm admirer of our territories on

the Niger. I have just seen them, and compared Central Africa with

them. I must be honest. A traveller must state his conclusions frankly

so as to fix the impressions of his fellow-countrymen. I shall say then

without hesitation, that the region above 10° 30' lat. N. and all round the

Chad, and for a thousand kilometres to the east, neither is nor ever

will be worth anything. Our best [dan is to retire from this barren

country, or at least to reduce the cost of occupation to a minimum after

providing for necessary measures and precautions. Let us content our-

selves with what is worth keeping ; let us leave enough troops sufficiently

near to protect Mundang, Laka, and the rest on the south, but let us

get rid of what is costly and at the same time is and always will be worth
nothing. Let us keep on the Upper Logone everything worth keeping
from the point of communication with the Tuburi ; our discovery will

show everything that is valuable and useful in these rich and fertile lands.

"At the same time, the discovery will be of great use to the Chad
territories so long as things remain as they are. We will utilise the

canal of communication, soon to descend and later on to ascend the

Logone, for if the Chad territories are worth nothing, everything near

Mayo-Kebbi is most satisfactory.

" We possess at Binnder Fulbe, in the Mundang country, and on the

Tuburi, fertile regions possessed of considerable wealth now, which, if

patiently administered, are sure to give us real satisfaction and certain

profit, for they are happily situated below the cataracts and around and
near an easy way of access, a river route without danger.

" The route by the Niger-Benue-Kebbi-Tuburi allows us to reach the

Chad more easily and quickly. We must count that after leaving

Bordeaux, when the transports are conveniently organised, some eighty

days will be needed to reach Fort Lamy instead of the five months
necessary by the Congo and Ubangi. Besides this, the cost of
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revictualling will be materially reduced, and this reduction of tariff may
amount to a very large sum economised.

" The new route would be perfect were it not for the Falls at Lata,

but then a perfect road is rarely found. We should count ourselves

fortunate that the waters of the great lake fall into the Kebbi ; thanks to

this fact, the river route is practicable for from twelve to sixteen weeks from

Forcados to the Fall, and during eight to ten weeks from Sulkano up to

the Shari. We know the numerous unloadings that our goods undergo

on the Congo Ubangi route, and also that the stages and detentions

imposed on Europeans cause injury to our revictualling.

" Here we find only three measures necessary. First, for unloading

at Forcados in order to ascend the Niger ; second, a short porterage of

30 kilometres at Lata to reach Sulkano, and then a re-loading : with

these exceptions we have at our disposal a road more rapid, more

economical, and easier. This was the principal object the Mission had
in vieAv, and this is the result of our efforts."

Erratum.—Central Asia and Tibet.—In the article on Dr. Sven Hedin's book

which appeared in our April issue, the statement on p. 211 that the temperature

on the mountains crossed sometimes fell to 25" F., should read - 25° F.

GEOGRAPHICAL NOTES.

EUROPE.

The " Hautes-Chaumes " of the Vosges.—In an article in La Geographie for

April 15, M. L. Gobet draws attention to the "Hautes-Chaumes" or upland

pastures which cover so extensive an area in the Vosges mountains, and which

have been the object of a recent geographical monograph by M. Pierre Boye. It

is still uncertain to what extent these extensive pastures are natural, but it seems

probable that they have been developed by human agency from natural clearings

in the forests. The special peculiarity is that the tree-limit is exceptionally low

in the Vosges as compared with other mountains, and the mountain summits are

all clothed entirely by herbaceous plants, affording excellent pasturage for cattle.

It is probable that the violence of the wind and the unfavourable climatic

conditions have much to do with this, but the fact that throughout the historical

period the inhabitants of the region have been predominantly a pastoral folk

suggests that the pasturages have undergone considerable extension during the

period, with a corresponding reduction of the forests. Of this there is indeed

documentary evidence, and the suggestion is confirmed by the number of edicts

formerly issued by the seigneurs of the district against the destiuction of forest

areas. The high pastures are utilised during the summer season only, and already

in the sixteenth and seventeenth centuries the cheeses of the region had become

famous for their high quality. The Thirty Years' War checked the development

of the pastoralindustries, and during it the high pastures were abandoned, but

from 1700 to the present time these industries have developed rapidly, the making

of cheese being especially important. As M. Gobet points out, the region in

some respects recalls the Jura of France and Switzerland, and as in the Jura the

abundant water-power has led to the development of other industries, notably of
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textile industries, side by side with the pastoral ones. The Vosges thus offer to

the economic geographer an exceedingly interesting study of the relation between

natural conditions and the development of a community.

AFRICA.

Railway Development in Africa.—In the Revue generate des Sciences for March
1"), M. A. Fock publishes a comprehensive article on the railways of Africa,

actual and projected, which is illustrated by some very clear and suggestive maps.

An analysis of the railway systems of Africa shows that there are as yet only three

true networks of rail, as contrasted with single lines, namely, those of (1)

Algeria and Tunis, of (2) Egypt, and of (3) South Africa. The first-named is

entirely isolated, the other two constitute the northern and southern extremities

of that great artery of the future—the Cape to Cairo Railway. As to transverse

lines, the English, Germans and Portuguese on the east, and the Belgians,

English and Portuguese on the west, have already constructed what promise to

be the germs of two or perhaps three direct lines of communication between

the Indian Ocean and the Atlantic to the stuth of the Equator. In addition

the French, English and Germans in Western Africa have constructed various

independent lines, which, like the similar lines in the region of ilie Red Sea,

have as their object the connecting either of the navigable reaches of the great

rivers, or of inland regions devoid of natural means of communication, with the

coast. Of projected railways, the most interesting is perhaps the suggested line

from Port Alexander, in Southern Angola, to Pretoria. This line would intersect

the Cape to Cairo rail at Gaberones, and if executed would quite possibly

result in diverting a considerable part of the traffic between Rhodesia and the

Transvaal and Western Europe to Port Alexander. M. Fock's conclusion from

his study is that the predominance of Great Britain in the development of the

eastern half of Africa is assured by her lines of rail, especially by the Cape to

( 'airo line. Again, the development of railways in combination with her natuial

waterways should, he thinks, enable the Congo Free State to exploit on the grand

scale her vast territories. What is necessary to the development of French

territories in Africa is, he considers, the extension southwards of the lines of

Algeria and Tunis. Were the Mediterranean to be placed in communication with

the Southern Atlautic by lines of rail connecting Algeria with the Chad and

Freetown, the development of the French Soudan would be assured, and it would

become a great producing region, capable of supplying France w7 ith many necessary

raw materials.

In connection with the same subject attention may be directed to an article on

Abyssinia in Revue de Geographic for May 1, which gives an account of the Jibuti-

Adis Ababa line, whose first section, from Jibuti to Adis Harrar, was opened to

traffic on January 25 of the present year. This section has been under

construction for five and a half years, and the second and concluding portion of

the line is expected to be finished in about three years. The Jibuti to Dira-Daua

section has presented many difficulties.

Progress is also being made with the Berber-Suakim railway. Material is on

the ground for fifty miles, and at the Berber end the lines have already been laid

for a distance of fifteen miles. The work is being pushed forward from the

Suakim end, where there is a good deal of heavy rock-cutting to be done.

Important docks are under construction at Suakim. The line, which will be

some 250 miles in length, is of metre gauge like the Soudan line, and is expected

to be opened by October 1906.
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Boundary between Congo Free State and German East Africa.—According to a

note in Globus for April 28, King Leopold has been unsuccessful in his effort to

have the Kivu Lake declared to be entirely within the Congo State territory. It

is stated that the work of the Congo-German boundary commission has shown

that there is an error of about 17' in the mapping of the southern end of the

lake, and a rectification of the frontier will show that the boundary line follows

the Rusisi river, thus dividing the lake into a German and a Belgian portion.

The volcanic mountains to the north of the lake are also partly in Belgian and

partly in German territory.

Population of South Africa.—The census returns for Cape Colony show that the

population of the Cape proper totals 1,485,634 persons, of whom 548,926 are

white. At the census of 1891 the total was 1,039,860, the Avhites then numbering

336,608. In the native territories the total is 632,239, the white population being

15,770. In 1891 the corresponding figures were 487,364 and 10,379 respectively.

In Pondoland and Bechuanaland there are 107,406 whites, out of a total of 287,005.

The grand total for the whole colony is 2,404,878, as compared with 1,527,224 in

1891.

The census returns for the Transvaal proper show a total of 299,327 whites,

945,498 aborigines, 23,891 other coloured persons. Swaziland contains 898 whites,

84,531 natives, and 55 other coloured persons, making a grand total of 1,354,200.

The town of Pretoria contains 21,161 whites and 12,295 natives, and the total

population is returned at 36,700 inhabitants.

The municipality of Johannesburg holds 84,113 whites and 64,577 natives.

The combined figures for the Transvaal and Swaziland are : Whites—Males,

180,309 ; females, 119,916. Aboriginals—Males, 542,931.

The census of the Orange Elver Colony shows a total population of 585,000,

being an increase since 1900 of 137,000. These figures include 143,000 whites, an

increase of 65,000.

AMERICA.

Death Gulch in Yellowstone Park.—In Science for 'April 15, Mr. F. W.
Traphagen describes a visit of exploration to this gulch, which was first described

in 1888. Since the first description, when the bodies of a considerable number of

animals were found, various persons have visited the locality, but no study of

the gases present had been made previous to Mr. Traphagen's work. After some
difficulty he succeeded in getting his gas apparatus into the gulch, and found that

although the atmospheric conditions were such as to favour a rapid diffusion of

gases, yet the air near the bottom showed the presence of more than ten per cent,

of carbon dioxide and strong traces of sulphuretted hydrogen. A seach for the

outlets of the gas showed that it was pouring out from fissures in the sides of the

gulch. The gas coming from one of these openings was analysed, and a rough

determination showed more than fifty per cent, of carbon dioxide and a little over

one per cent, of sulphuretted hydrogen. On a still day these gases must

accumulate at the bottom of the gulch in amounts sufficient to cause death to the

bears and other animals whose bodies have been found here. It was further found

that the water flowing in the upper part of the gulch has a distinctly acid reaction,

while the water half way down from the top gives a neutral reaction. The gases

of the gulch are probably due to the action of this acidulated water upon the

rocks of the neighbourhood. As to the physiological effects, all the members of

the party experienced dizziness, often accompanied by other symptoms, as the

result of their exposure to the gases.
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Wokas, a Primitive Fool.—Under this title, Mr. F. V. Colville publishes as one

of the reports of the U.S. National Museum (No. 130, 1904) an interesting paper

on the utilisation by the Klamath Indians of the seeds of the great yellow water-

lily (Nymphtea polysepala, as food (wokas). In primitive times these seeds

formed the staple farinaceous food of the Indians, and they are still esteemed

by them as a delicacy, and are collected and prepared by methods which retain

almost their primitive form. The reservation now occupied by the Indians is

part of the original area of the tribe, and is in the south-western corner of the

plateau of Eastern Oregon. Although the rainfall is small, the Klamath Plateau

is well watered by streams coming from the Cascade Mountains, and the drainage

of these numerous streams produces two bodies of water, the Klamath Marsh and

the Klamath Lake, the former of which is crowded with a dense growth of the

water-lily, which also grows in the shallower parts of the lake. The marsh is

estimated to contain about 10,000 acres of a solid growth of the plant. The

harvesting season is August, and the crop is collected by the women in " dugouts.''

After collection the pods undergo a somewhat elaborate process of preparation,

wh'>se details vary according to the degree of ripeness, but whose object

is to liberate the seeds from the other contents of the pod. The separated

seeds are cooked in various ways. "When parched they are stated to have

a delicious flavour, even to the white man's palate, and the author suggests that

wokas might form an article of commerce.

AUSTRALASIA.

The Island Nauru, Marshall Group.—In Glob"* lxxxv. 9) an abstract is given

of an article by Franz Hernsheitn on this island, which is famous for its deposits

of phosphates. The island is almost circular in shape, and rises from an ocean of

considerable depth. Around it is a reef enclosing a lagoon of 60 to 90 metres in

width, which is dry at low water. Almost the whole of the rocks of the island

consist of phosphatic deposits, which have been accounted for as follows. It is

supposed that before the island was inhabited by man it was the breeding-place

of myriads of birds whose droppings formed guano. This guano was then acted

upon by rain-water, which removed the soluble phosphates, and trickling down
through the underlying coral rock formed a phosphatic rock. It has been proved

by boring that the phosphatic stratum extends down to ten or fifteen feet at least.

The deposit is worked by two companies, but the operation is rendered very

difficult on account of the magnitude of the breakers. A swing-bridge has now
been erected whose outer end projects beyond the reef and the surf out into the

sea, and the ships are loaded from this.

polai;.

Meteorological Results of the " Scotia

'

: Expedition.—In La Geographie for

March 15, M. Angot discusses the preliminary meteorological results of the

Scottish National Antarctic Expedition, as detailed in our March issue. M. Angot
compares together the results of all the recent Antarctic expeditions as regards

temperature, and shows that from the point of view of scientific meteorology the

Scotia results gain greatly in importance from the fact that instead of beiDg

isolated observations, they are capable of being compared in detail with those

of the Swedish Expedition, and, as is to be hoped, with those of M. Charcot, all

three expeditions having set out to study the conditions in the different i>arts of

one region, and their observations being almost simultaneous. For the same reason

the action of the Argentine Government in establishing a meteorological station
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on Staten Island, and in volunteering to continue the Scotia's station on the South

Orkneys, must lead to a great increase in our knowledge of the meteorology of

this part of the Antarctic.

Canadian Exploration.—It is announced that the Canadian Government has

purchased the steamer Gauss, the boat which was built three years ago for the

German Antarctic Expedition. She is to be commanded by Captain Bernier,

and will be employed, at once in conveying relief stores and coal to the Govern-

ment steamer Neptune, at present wintering in Hudson Bay. Subsequently she

will be engaged in survey work on the coast of Labrador. It is said that

Captain Bernier hopes to be able to utilise the Gauss in 1905 in an attempt to

reach the North Pole from Canada.

British National Antarctic Expedition.—It has now been definitely arranged

that Captain Scott will carry out the full programme of the National Antarctic

Expedition, and bring the Discovery back to European waters by way of Cape

Horn. The object of returning by this route is to enable a continuous series of

soundings to be taken over the whole of the Southern Pacific from New Zealand

to South America. The Discovery has been repaired and refitted for her home-

ward voyage at Lyttleton, and was expected to sail from Lyttleton on the last day

of May. Whether or not she will visit any of the islands that lie along her route

or how far to the southward Captain Scott will take his vessel are matters as to

which nothing is definitely known. It is believed that the Discover)/ will make

Port Stanley, in the Falkland Islands, her first port of call, and that she cannot

arrive in British waters before the month of September.

Indications of Land in the Vicinity of the North Pole.—Dr. Harris read a paper

before the Philosophical Society of Washington on March 26, 1904, upon this

subject. The indications of land were based chiefly upon (1) the direction and

velocity of the surface currents, known, in part, by the drifting of the Adduce
and Rescue, the Jeannette and the Fram

; (2) the very old ice found north-east of

Alaska ; and (3) the tides at Bennet Island, at Pitlekaj, along the northern coast

of Alaska, and in the Arctic Archipelago. At Bennet Island the mean range of

tide is 2 feet ; at Pitlekaj,
-4 foot, the flood there coming from the west. The

miin conclusion arrived at was that a large trapezoidal tract of land may extend

from near the North Pole towards Alaska and Eastern Siberia—one corner lying

nearly north of Bennet Island ; another a little west of north from Point Barrow
;

a third a comparatively short distance north-west of Banks Land ; and a fourth

corner north of Lincoln Sea. The observations of Thomas Simpson show a

remarkable change in the time of tide on the northern coast of Alaska near the

eastern boundary. This seems to indicate that one or more islands probably lie

not far off to the northward of this locality.

—

Science, May 6.

GENERAL.

Meeting of British Association.—The seventy-fourth meeting of the British

Association will be held this summer at Cambridge, beginning on Wednesday,

August 17, under the presidency of Mr. A. J. Balfour. The President's address

will be delivered on the evening of the opening day in the Corn Exchange. The

evening lecture on August 19 will be given by Professor George Darwin, who will

speak on "Ripple-marks and Sand-dunes,'' while the second evening lecture will

be delivered by Professor Osborne, of New York, on Monday, August 22, and

will be upon " Recent Explorations and Researches on Extinct Mammalia." In

addition to these two lectures, Mr. J. Willis Clark, the registrar}- of the University,
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will lecture on the afternoon of Thursday, August 18, on "The Origin ar.d Growth

of the University'' : while the lecture to operatives on Saturday, August 20, will

l>e delivered by Dr. J. E. Marr, and will be upon "The Forms of Mountains."

The sectional meetings will in most cases he held in the buildings of the several

science departments. The President of Section E Geography will be Mr. Douglas

W. Freshfield. The secretaries of the various sections will be entertained by

Emmanuel College, and the majority of the colleges have agreed to entertain

a limited number of distinguished guests. The Mayer and Corporation have

granted permission to use the Guildhall as a reception-room, while light refresh-

ments will be served in the Masonic Hall close at hand. An extensive programme

of excursions has been arranged, including visits to the Fen district, to the

cathedral towns of the eastern counties, to Sandringham, Cromer, and other

places. General inquiries in regard to the Association should be addressed to

A. C. Seward, Esq., Emmanuel College, Cambridge : while information in regard

to accommodation may be obtained horn A. Hutchinson, Esq.. Pembroke College.

Oxford School of Geography—Long Vacation Course. 1904.—This course, we are

informed, is intended primarily for teachers, but will be found useful to others

whose work has geographical aspects. Provided a sufficient number of students

intimate their intention of entering by June 30, the course will begin on Tuesday,

August 2, and last until Tuesday, August 16, both days inclusive. Lectures and

laboratory instruction will be given at the School of Geography, Old Ashmolean

Buildings, Broad Street, for three or four hours every morning, except on days

which will wholly be given to surveying and drawing sketch-mars in the field,

and on one day for which a long excursion will be arranged to places of special

geographical interest. In addition theie will be several shorter afterncon excur-

sions to places in the immediate neighbourhood of Oxford. One or two evening

meetings will be held for the discussion of the teaching of geography. Lectures

will be given by the following :—Mr. Mackinder, Mr. Beazley. Dr. Dickson, and

Dr. Herbertson. Xames of intending students should be sent as soon as possible

to the Curator, School of Geography, University of Oxford.

I !OMMER< IAL GEOGRAPHY.

The Cultivation of Cinchona.—Professor Ch. Flahault contributes a paper on

this -abject to L<< Geographic for March 15, which convey- many lessons to the

economic geographer. The value of quinine or Peruvian bark was discovered in

1821. The numerous species of Cinchona are all natives of the Andes, and when

discovered occupied the littoral mountain slopes from Venezuela to Bolivia,

between Lit. 1<> X. and lat. 22 S., at altitudes of from 800 to 3000 metres. The

necessary climatic conditions are a moderate temperature, varying only within

moderate limits, and an abundant rainfall, at least above one metre per annum,

without a prolonged dry season. As soon as quinine became commercially valu-

able, the natural forests were exploited in the most reckless fashion. Often the

collectors were content to strip the trees as they stood of their bark up to a

convenient height, leaving them afterward- to die, thus involving a loss of a

great part of the product. In other cases the trees were felled and the bark

stripped off the surface which lay uppermo.-r, and the trunks then abandoned, the

collectors not taking the trouble to turn them over. The Jesuits of Bolivia, and

later the governments of the States involved, did take various protective steps,

but these were too late to save the forests. Meanwhile, however, various efforts

at acclimatisation in other parts of the world had been made, many of which were

from the first doomed to failure, because they were undertaken without any
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scientific study of the necessary conditions of growth of the trees. In 18f)2

the Dutch Government sent the botanist Hasskarl to Bolivia and Peru to obtain

seeds and young plants, in order to form plantations in Java. The experimental

period in Java lasted for about thirty years, but the Dutch Government did not

lose hope, and the result has more than justified the most sanguine expectations.

The experiments were carried out in the most scientific fashion, and under wise

regulations, the result being, in the words of M. Flahault, that the education of

the Dutch planters appears to-day to have been well done. The first Dutch

quinine was placed on the market in 1869. In 1893 Java furnished half the

world's supply of quinine ; in 1897 she supplied two-thirds, while in 1902 four-

fifths of the world's supply came from Java—a condition of affairs which suggests

a future monopoly. As is well known, Sir Clements Markham was successful in

acclimatising the cinchona in India in the Nilgiris and in Sikkim, while later

plantations were also made in Ceylon. But the industry has never made the same

progress in India and Ceylon as in Java. The methods adopted seem less scientific,

and the yield of alkaloid from the trees is less than in Java. In Africa various

attempts at acclimatisation have been made, on the whole without conspicuous

success. Successful plantations have, on the other hand, been made in Jamaica.

But while the plantations of India and Java have been increasing in importance,

the export of quinine from the original home of the cinchona has been falling almost

to vanishing-point. Colombia in 1S80 exported quinine to the value of 25 millions

of francs, while in 1891 the value of the export had dropped to 5h millions.

The moral is obvious. If the States of Southern America, with all the natural

conditions in their favour, have lost the trade in quinine on account of their total

neglect of science, it is surely clear that a similar neglect may entail a similar

nemesis on many Old World industries.

The Coal-seams of Spitzbergen.—According to Globus for April 28, a renewed

attempt is to be made to work as a commercial undertaking the deposits of coal

in Spitzbergen. A company was formed in 1901, and is now to be reconstructed.

The deposits have been studied by several expeditions sent for the purpose, but

although very favourable reports have been received, hitherto the practical diffi-

culties have been too great for success, as in the similar case of Bear Island, whose

very rich beds have never been worked. But the west coast of Spitzbergen in

some respects is much better suited to navigation than Bear Island, and it is

believed that its deposits can be worked at a profit.

The Oil Fields of Alaska.—Indications of petroleum have been found at three

distinct localities on the Pacific Coast of Alaska, and have been reported from

several others. The Controller Bay field lies adjacent to the coast, about 20

miles east of the Copper River delta. In this field one well has been drilled

which struck oil, and several others are being put down. The rocks, consisting of

shales and sandstones, are closely folded and are probably of Tertiary age, and

are overlain by coal-bearing horizons which are also Tertiary. The structure,

as far as could be determined, is complex. The second locality lies on the west

shore of Cook Inlet, at Enochkin Bay. In this locality the " seepages :; indicate

the presence of petroleum, though the wells drilled thus far have not yielded any

"gushers." The oil-bearing rocks are of Jurassic age and are thrown up into

broad, open flats. One hundred miles to the south-west is Cold Bay, where a

similar occurrence of petroleum "seepages"' has been found. The geologic struc-

ture and rocks seem to be identical with those of Enochkin Bay. An account

of these oil fields has been published by Dr. Martin in Bulletin 225, U.S.

Geological Survey, pp. 362-385.

—

Science. May 6.
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The Trade of New York.—In a report on the trade and commerce of the

Consular District of New York for the year 1903 Consul-General Sir P. Sander-

son says :—-The foreign trade of the United States during the year 1903 was the

largest on record, both the imports and the exports showing increased values as

compared with 1902, and in each case representing the highest figures yet attained.

This does not, however, imply that the volume of trade increased in the same pro-

portion, for prices both of wheat and cotton were considerably higher in 1903 than

in the previous year, thus affecting the value of the exports, while the value of the

imports was also affected by the lower price of coffee. The value of the

total imports into the United States was returned at about 995,000,000 dols.

(199,000,000, taking the exchange at 5 dols. to the £1), as compared with

969,000,000 dols. (194,000,000) in 1902 ; the value of the exports at about

1,484,000,000 dols. (,£297,000,000 nearly), as compared with 1,360,000,000 dols.

(£272,000,000) in 1902. The return of the foreign trade of the port of New York

shows that the value of the imports rose from 591,245,000 dols. (£118,249,000) in

1902 to 598,182,000 dols. (£119,636,000) in 1903, that of the exports from

479,635,000 dols. (£95,927,000) in 1902 to 502,440,000 dols. (£100,488,000) in

1903. The increase represents about 1*2 per cent, in the imports and nearly 5

per cent, in the exports, but the proportion to the whole foreign trade of the United

States has fallen in the case of imports from 63 per cent, in 1901 and 61 per cent,

in 1902 to 60 per cent, in 1903, and as regards exports, from 34 per cent, in 1901

and 35 per cent, in 1902 to 338 per cent, in 1903.

NEW BOOKS
EUROPE.

Norway: the Northern Phi >j<jrnn n< I. By William Cecil Slingsby. Edinburgh :

David Douglas, 1904. Price 16s.

Probably a fair description of this book would be to say it is a bright and

enthusiastic history of mountaineering in Norway since 1820, when "Professors

Keilhau and Boeck discovered Jotunheim," i.e. the home of the mountain demons

or forest giants. Mr. Slingsby's first visit to Norway occurred so long ago as

1872, and since then, although he confesses to various expeditions in Switzerland,

itlwould seem as if the glamour of the Norwegian glaciers and mountains held him
fast, and he has returned to them again and again with ever-increasing zest and

enjoyment, so that probably there is no man living, at least no Englishman, who
can speak of their wonders and beauties with greater experience or sincerity.

Mr. Slingsby's acquaintance with Norway and the Norse began before the country

was overrun annually by tourists and fishers from Scotland and England, and he

evidently formed the most cordial relations with the people wherever he went.

He waxes eloquent about the courtesy and kindness, which he invariably received

from both rich and poor, and he testifies to the simple, disinterested and warm
hospitality which met him on all sides. He regrets the inevitable results of the

annual incursions of tourists in the shape of the gradual weakening and even

disappearance of the former simple manners and gentle, kindly, disinterested

cordiality, which is a distinctive feature of the Norse character.

The mountains in Norway are not to be compared in grandeur or height with

the Alps. Galdhopiggen, the highest of them, is only 8399 feet above the level of

the sea, but the difficulties and dangers of mountaineering are not one whit behind
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those of Switzerland. In the latter country there is no difficulty in getting good

and experienced guides. It is not so, however, in Norway, where good guides are

only now beginning to be available. Mr. Slingsby's Alpine experiences stood him

and his friends in good stead on many occasions. Although the conditions of

mountain climbing in Norway have much improved since Mr. Slingsby began

some thirty-two years ago, still even now the climber must be prepared to rough

it in a way which would be considered barbarous in Switzerland. The fleas and

the cleggs show no signs of a diminishing voracity, and they always find out and

prefer a new-comer. But the persevering climber is rewarded by exquisite

scenery of endless variety, and we refer him to Mr. Slingsby's book for eloquent

and picturesque descriptions of what he is to expect. A narrative of mountaineer-

ing extending over thirty years might easily become wearisome and monotonous.

This is not the case with the volume before us. It is lightened by notices of the

adventures of Mr. Slingsby's predecessors and contemporaries, by stories of bear-

hunts, and by descriptions of the people and places which lend variety to the work

and increase the enjoyment of the reader. The book is also profusely illustrated,

and is equipped with many excellent maps.

Tl Monti Cervino. By Guido Rey. Illustrazioni di Edoardo Rubixo. Pre-

fazione di Edmoxdo de Amicus, nota Geologica di Vittorio Novarese.

Milano : Ulrico Hoepli, 1904. Price lire 25.

Signor Edmondo de Amicis commences his preface to Signor Guido Key's

splendid volume on the Matterhorn by the half-apologetic ejaculation, "Un libro

per una montagna ! " He then proceeds to demonstrate that when the mountain

is the Matterhorn, his friend's book, large as it is, is by no means too large for his

subject. For slowly and surely the travellers of every land had been allured by

some irresistible fascination to gaze on that virgin citadel, whose snows no mortal

foot had darkened, until at last the longing to storm walls that were deemed im-

pregnable found relief in attempt after attempt, and finally, when failure had

succeeded failure, in the full sunshine of the 14th of .July 1865, the great mountain

was conquered, and surrendered, on the Swiss side, to Edward Whymper, Charles

Hudson, D. Hadow, Lord Francis Douglas, Michel Croz, Peter Taugwalder and

his son, and a day or two later, on the Italian side, to Jean-Antoine Carrel and

J. Baptiste Bich.

That Monte Cervino had not been ascended before may in some measure be

attributed to the awe imparted by its terrible aspect. Men spoke with bated

breath of "quel monte misteriosa e crudele," on whose summit frowned a city,

bat demented by rocks and eternal snows, wherein dwelt demons, ready to hurl

destruction on all who should dare to venture near their inhospitable gates.

Guido Rey begins his graphic biography of the Matterhorn, the Monte Cervino

of the Italians, Mons Sylvius of ancient days, with its creation, as he endeavours

to picture it when first it proceeded from the hands of the Creator in the morning

of the world. In his pages, written in glowing and graceful Italian, there pass

before the reader "guides, scientists, artists, priests," the long list of those who
attempted the mountain, and succeeded or failed. Among many famous names

appear Edward Whymper, Professor Tyndall, Giordano, the Abbe Gorret, Jean-

Antoine Carrel, Crauford Grove, Christian Aimer. The author touches on the

literature of the mountain from its earliest known record (at least in comparatively

recent times) by iEgidius Tschudi, in a work published at Basle in 1538, long

before Horace Benedict de Saussure had trodden the Alps.

In 1841, Professor James David Forbes, Professor of Natural Philosophy in
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the University of Edinburgh, pronounced the Matterhorn "unsealed and un-

scalable." 1 In 1855, Dollfus-Ausset writes, "The ascent of the Matterhorn is

possible." -

Gnido Rey dwells fully on the region at the base of the mountain, on the

characteristics of the peasant population, "povero e austero,
:; while he enlarges

leisurely on the inns which afford bed and board for the mountaineer. Nor docs

he pass over lightly the death-roll of Monte Cervino, from that awful day of

victory and of disaster, when Croz, Hadow, Hudson, and Lord Francis Douglas

fell near the summit four thousand feet, from precipice to precipice, to the

M-itterhorngletscher below, to that day in 1900 when the guide Furrer of Zermatt

lost his life on the mountain. In the final chapters Rey dilates on the prosptct of

the Matterhorn from various points, and gives a delightful account of his ov\ n

first ascent.

In the year 1902 the guides of Valtournanche erected a cross on the summit,

"a symbol of their faith and love," and on the 24th of September, this same year,

Mass was said on this grand high altar.

The volume is beautifully illustrated with reproductions from pencil sketches,

pen-and-ink drawings, and photographs, all of which are excellent. It would,

however, have added much to the usefulness of the book had a map of the

mountain been given as well as an index.

Baedeker's Guide Books—New Editions.

The Eastern Alps. With 53 Maps, 10 Plans, and 7 Panoramas. Tenth

Edition. 1903. Price 10 marks.

Northern Germany. With 49 Maps and 74 Plans. Fourteenth Edition.

1904. Price 8 marks.

The Rhine from Rotterdam to Constance. With 45 Maps and 26 Plans.

Fifteenth Edition. 1903. Price 7 marks.

Central Italy and Rome. With 14 Maps, 49 Plans, and Panorama of Rome.
Fourteenth Edition. 1904. Price 7 marks 50 pf.

Norway, Sweden and Denmark. With 37 Maps, 22 Plans, and 3 Panoramas.

Eighth Edition. 1903. Price 6 marks.

Switzerland. With 65 Maps, 14 Plans, and 11 Panoramas. Twentieth

Edition. 1903. Price 8 marks.

The British tourist has now come to look to his "Baedeker" as his most

trusty friend in all his travels. It is not enough for Baedeker's Guides to have

achieved a great and well-earned reputation for accuracy, completeness, and
thoroughness, but the high standard of perfection seems to be raised with every

new edition. The new editions of the well-known handbooks above-mentioned

fully testify to the justice of this praise. The usual revision to-date has been
carried out with painstaking care, new maps and plans have been added, and there

is everywhere evidence of thoughtful consideration for all the requirements of the

traveller. In the general maps we would suggest that the distinction of the main-

line "'through" railways from the network of branch lines would be a heljiful

improvement.

1 Travels Through the Alps, ed. 1900, p. 301.
2 Vide Dollfus-Ausset, Opere, iv. p. 180.
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Baedeker's Berlin and its Environs. With 4 Maps and 19 Plans. 1903.

Price 3 marks.

This is the first English edition of Baedeker's Berlin, but it corresponds •with

the twelfth German edition. Although for the passing tourist the sights of

Berlin are adequately summarised in the Handbook for Northern Germany, yet

for any one contemplating a longer visit this special volume "will be invaluable.

It has plans of all the museums, picture-galleries, and palaces, and renders the

traveller independent of the services of any other guides.

Munro's Practical Guide to Genoa and the Rivieras. Second Edition. 1903.

London : Simpkin Marshall and Co. Price 2s.

A very handy and well-arranged guide to this interesting city. The numerous

illustrations form an attractive feature, but the entire want of maps and plans is

a serious defect.

Macmillan's Guides. London : Macmillan and Co., Ltd.

Guide to Switzerland. With 31 Maps and 6 Plans. 1903. Price 5s.

Guide to Palestine, and Egypt. Second Edition. 1903. Price 10s.

Macmillan's Switzerland is a practical and -well-considered guide with admir-

able maps and plans from the government surveys, but it is difficult to imagine

why the publishers should make such a bulky volume of it. Baedeker's

Switzerland, with about double the number of pages, forms a smaller and more

portable volume. The new edition of Palestine and Egypt is extended to include

the Sudan and Uganda, and reproduces Mr. H. M. Cadell's plan of Khartum from

the Scottish Geographical Magazine.

ASIA.

An Pays Mot. Par le Marquis de Barthelemy. Paris: Librairie Plon,

Plon-Nourrit et Cie., Imprimeurs-Editeurs, 1904. Prix 4 francs.

The Marquis de Barthelemy needs no introduction to the readers of this

Magazine. In November 1899 we brought to their notice his first volume

describing his travels in 1894-95 in Saigon, Cambodya, Lower Laos, and Bangkok.

In February 1902 we reviewed the second volume describing his explorations in

Tonquin, Haut Laos, and Annam Septentrionale in 1896-97, and in the volume

now before us Ave have the last of the series, and an account of his travels in the

Mo'i territory in Annam during 1899 and in the Stieng territory of Cambodya in

1900. In passing, we may express surprise and regret that in the case of each

volume so long an interval has been allowed to elapse between the conclusion of

the journeys and the publication of the account of them. In 1899 the Marquis

was accompanied by his trusty friend, the Comte de Marsay, and in 1900 by the

Vicomte de Marsay, who seems to have shown the same pluck and efficiency as

an explorer which distinguished so conspicuously his brother, the Comte de Marsay.

As in the former volumes, the narrative takes the form of extracts from a diary,

which records in a pleasant, gossipy style the incidents of the march. The party

started in February 1899 from near Hue, a town to be found in the map of Indo-

China slightly north-west of Cape Tourane, and their route was practically due

south till they reached the Christian settlement of the Banhars, where they turned

to the east and made for the village of Binh-Dinh on the sea-coast. Their march

was through the territory of the Mo'is, tribes which have surrendered to the

French, but are, with some exceptions, by no means friendly. On the arrival of

the explorers at any collection of houses it was usual for the inhabitants to dis-

appear for a time, and the procuring of porters for the purposes of transport was
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often a matter of difficulty. A serious danger to the party lay in the fact that

the approaches t<> villages and dwellings were often protected by snares, which

may have been intended against wild beasts but were not the less dangerous to

men. The Marquis and his friend had no very startling or exciting adventures in

the Moi country, and their story is one of manful, laborious physical exertion

under monotonous and depressing conditions. Of course the scenery presented

the usual characteristics, with which the previous volumes of the Marquis have

made us familiar, but it must have been dreary work plodding day after day

through swamps and jungle, where human beings were few and unfriendly, and

where there was practically no big game, the pursuit of which would do some-

thing to relieve the monotony of the march. From the Marquis we learn that the

Catholic missionaries first began their labours among the Banhaisin l s -k>. and it

was not long before they had to maintain their position by arms against the

hostility of the Sedangs. Successful in their campaign, they formed alliances with

the neighbouring chiefs, and now the confederation numbers nearly two thousand

men, of whom the greater part are Christians, or are disposed to become Christians.

The system of conversion, if we may employ such an expression, is in marked

contrast to that in vogue in India or China, or heathendom generally, where

reception into the Church is almost invariably by individuals as opposed to

fraternities or tribes. " J'emploie," says the Marquis, (i
ce mot 'la plupart des

villages
-
' car les Peres ont obtenu difficilement des conversions particulieres. Au

cas seulement oil tons les habitants l'acceptent, ils se rendent en bloc aCVn-Thoum
et demandent le bapteme, aprt-s s'etre fait instruire. Cette facon d'agir affirme

leur solidarity entre les different* membres du village et du peu d'autorite morale

des chefs, dont la puissance ne s'exerce que sur des interets absolument materiels.

( Vrtains chefs voulant se convertir ne purent le faire qu'apres avoir obtenu

la-sentiment du village, qui les suivit plus tard.

In February 1900 the two intrepid Frenchmen were joined by Monsieur Jean

Amiraud, and set out to explore a tract of country which in Pelers Atlas of tfa

French Colonies is practically a blank. It is called the territory of the Stiengs,

and lies east of Tay-Buik, which again lies almost due north of Saigon in

Cambodya. So far as physical features and natural conditions are concerned, the

territory of the Stiengs seems to differ but little from that of the Mois in Annam.
Xo villages, not to speak of towns, of importance were met with, nor was the

reception accorded to the explorers by the inhabitants any more cordial. They
recognise, we are assured, the French dominion, but that seems to be all. Nothing

has been done or is being done to open up the country, to establish means of com-

munication, or to improve the conditions of existence, and the reasons for this are

not far to seek, viz. the unfriendliness of the inhabitants, and the fact that the

trade of the country is worth hardly anything. We heartily congratulate the

Marquis and his brave companions on the successful completion of their task,

which has materially added to our knowledge of the interior of Annam, Cambodya,

and French Indo-China in general.

AFRICA.

A History of the Colony of Sierra Leone, Western Africa. By Major J. J.

Crooks. Dublin, Cork, and Belfast : Browne and Nolan, Limited. London :

Simpkin, Marshall, Hamilton, Kent and Company, Limited, 1903. Price 5s.

There are many places of evil reputation in the British Empire, but probably

Sierra Leone will be generally recognised as the Colony with the worst name. Its

climate is infamous, we might almost say deadly ; but this alone would not account
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for its unhappy condition. If any of our readers are curious to know how Sierra

Leone has acquired and retains its evil reputation, we can refer them to the in-

teresting volume now before us, written by one who was bound to do his utmost

to whitewash the Colony if he could, for at three different times he was its

Governor, and so had exceptional means of coming to a correct estimate of its

condition. Major Crooks has spared no pains or trouble to prepare an accurate

history of the Colony from the time when the first notices of it appear in the pages

of Herodotus down to the year 1900. But we suspect that he would be fain to

confess that his picture is a dark one. During nearly the whole of the nineteenth

century the Home Government evidently looked upon Sierra Leone as an un-

mitigated and hopeless nuisance, and any progress that was made is due, not to

the Home Government, but to thi energy and ability of devoted administrators,

who, one after the other, came out to live in a climate that is deadly, and under

conditions which rendered the task of administration singularly irksome and

fruitless. From an appendix to this volume we find that in the nineteenth century

no less than eighteen governors or acting-governors of the Colony died at their

posts or on their way home—an eloquent confirmation of the truth of the proverb

that Sierra Leone is " the white man's grave." The average rainfall at Freetown,

the capital, is 174 inches per annum, and even Major Crooks admits that the

climate. " in spite of sanitary arrangements now in force, cannot be said to improve

greatly."' On the other hand, the finmcul position of the Colony has greatly im-

proved, and equilibrium his been established between the revenue and the expen-

diture. The relations between the government and the tribal chiefs have also been

improved and defined, and the slave-hunts have been brought to an end, and

there should thus be less chancs now of p3tty wars and disturbances which, in

time3 past did so much to retard the progress of the colony. Its boundaries also

have now been fixed, and so one prominent source of danger to the public peace

has disappeared. Mtjor Crooks has ^iven us a painstaking and interesting, though

depressing history, which we cordially recommend to all who are interested in

one of the darkest places of " the Dark Continent."

The Nile Quest : a Record of the Exploration of the Nile and its Basin. By Sir

Harry Johnston, G.C.M.G., K.C.B., President of the African Society.

London : Lawrence and Bullen, Limited, 1903. Price 7s. 6d

The E lit or of the Scory of Exploration Series is to be congratulated on having

secured Sir Harry Johnston as the writer of the first of these publications. Sir

Harry is well known as an explorer and an administrator of the first rank, and

his former works disclosed great literary power. The subject which was assigned

to him, or perhaps it would be more correct to say was selected by him, viz. the

Story of the Nile Quest, is one calculated to appeal to every explorer, and most

especially to one who has been so long and so honourably connected with Africa,

and the volume now before us shows on every page that it has been to him a

labour of love. Trie imperials from which the story had to be compiled are vast

and are distributed over many works in a variety of languages, and Sir Harry's

difficulty must have been how to compress the wonderful story he had to relate

into the 300 pages of which this volume consists. The reader is at once struck

with the nicely pjised balance of judgment displayed in dealing with a mass of

materials of differing importance. X (thing material to the subject has been

omitted, while much has been ruthlessly condensed on which it would have been

easy to expatiate with the certainty that the interest of the reader would never be

wearied or overweighted. Not the least valuable point in this book is that it

recalls to those who are interested in the Nile those volumes to which they can
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turn for more detailed treatment of any part or period of the story. We are glad

also to rind a whole-hearted and generous recognition of the brave and successful

efforts of the explorers of other nations who have taktn a share in the work. For

example, here is how Sir Harry concludes his notice of Colonel Marchand and his

brave companions : "Given their resources and the distance they had to traverse

(from Loango on the West Coast to Fashoda on the Nile, and afterwards to

Abyssinia and Somaliland via the Congo, Ubangi, Mbomu, Sue, and the Bahr-

al-Ghazal), the enemies they had to encounter, the allies they had to win, the

privations they had to endure ; the journey of Marchand and his companions is

one of the most splendid feats in African exploration, and well deserves the

admiration accorded to it in France and England. 1
' Of the German Schweinfurth

he writes :
" He won and retained the friendship and confidence of men of all

colours, some of them, no doubt, great ruffians, but all made equally to subserve the

interests of science by affording sympathetic support to one of the greatest and

most genial of African explorers, George Schweinfurth." In a footnote on the

same page he remarks :
" France was dogged with continual ill-luck in her attempts

to open up and explore the Nile basin. Expedition after expedition and explorer

after explorer, despatched directly or indirectly under French auspices, failed

(generally by death from fever) in grasping the great discoveries which fell to

more fortunate Germans or Englishmen." Of the ill-fated Dutch lady, Alex-

andrine Tinne, he says : "This woman was the romantic figure in Nile exploration.

Young and beautiful, remarkably accomplished, a daring horsewoman, a charming

Diana ; mistress of many tongues, including Arabic, and generous to a fault, it is

little wonder that the 'Signorina' (as she was called in the days when most

dragomen were Italian or Maltese) has lingered as a beautiful and gracious demi-

goddess in the remembrance of such Arabs and Nile negroes of the Egyptian

Sudan as were not exterminated by the Mahdi's revolt."

It is quite beyond our purpose to give even an outline of the story of the Nile

Quest. For this our readers must turn to the volume now before us, which begins

with "the first men who entered Egypt and travelled up the valley of the Nile,"

and relates briefly the contributions to the exploration of the sacred river by

Greeks, Phoenicians, Abyssinians, Mohammedans, and Italians, until we reach the

times of Richard Pococke and James Bruce, after which the story is treated with

greater fulness and detail. It is obvious that Sir Harry Johnston has studied

cirefully the mass of literature connected with his subject, and his observations

on the credibility of the authors and the scientific value of their results are

eminently judicious and thoughtful. The strange and exciting story is concluded,

for, as Sir Harry says, " the Nile Quest is practically ended. It may be safely said

that every important branch or affluent or lake source of this the longest river in

Africa (very nearly the longest in the wrorld) has been discovered, named, and

partially or completely mapped. The only portion of the Nile basin which

presents any noticeable blank on the map is the unknown district—some say of

swamp alternating with arid steppe—which stretches like a tongue of white in our

charts between the tributaries of the Mountain Nile and the Giraffe on the west,

and the affluents of the Sobat on the east. In all probability whilst these lines

are written and printed this blank is being filled up by industrious surveyors sent

out by the Anglo-Egyptian Government of the Sudan. Fate has ordained that

the entire basin of this river and its tributaries (with the trifling exceptions of the

upper waters of those which rise within the political limits of Abyssinia, a portion

of the extreme source of the Nile (the Hagera), of Lake Albert Edward, and of the

Semliki) should come under the political control of Great Britain." Under these

circumstances it is satisfactory to know that of the 66 names inscribed in the

VOL. XX. 1' A
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Roll of Fame of those " who added definitely and markedly to the map of the

Nile basin" no less than 34 are British. In the history of the exploration of the

Nile no one will contest the pre-eminence of the names of Bruce, Burton, Speke,

Baker, and Stanley. The volume is equipped with an excellent map, and is

embellished with a number of good photographs.

The Path of Empire. By George Lynch. Pp. 256. London : Duckworth and

Company, 1903. Price 10s. net.

Appearing at a time when Russia and Japan are at war, and describing the

country their armies will traverse, this book by one who has recently travelled

through that country ought to attract attention. The Path of Empire is the

Trans-Siberian Railway, whose commercial terminus Dalny and military terminus

Port Arthur are both described. Dalny is a town of only three years' growth, and

possesses the largest electric-power plant in Asia. Port Arthur appeared to the

author to be impregnable, and he found it bristling with quickfiring guns.

Chinese labour is much employed, and the Chinamen work hard and well. In

Manchuria he saw the Cossack ponies, small but extremely hardy, and prophesies

that in war the superiority of the Russian cavalry will be the most serious handi-

cap the Japanese will have. Like Dalny, Harbin is only three years' old, yet it

can boast of a cathedral, theatre, and meteorological observatory. It is the head-

quarters of the Trans-Siberian Railway staff, and possesses four flour-mills fitted

with American machinery. Germans and a few Americans do business in Harbin,

but the British seem to be rigidly excluded. Mr. Lynch makes the remarkable

statement that "an Englishman would not be allowed to buy a town-site, or even

to open a shop there," yet he also states that "there is a steady inroad of traders

and shopkeepers from Japan " into Manchuria, and that the Russians complain

much of their keen competition. That they should be admitted and the British

ostracised is extraordinary, and the author offeis no explanation. His journey is

continued along the Trans-Siberian Railway to Moscow, and with the aid of many

nice illustrations and a pleasant text the book is a very agreeable one.

AUSTRALASIA.

Picturesque New South Walts. By T. A. Coghlax. Published by Authority of

the Government. Pp. 209. Map and Illustrations. Sydney, 1903.

To attract the much-needed flow of immigrants our Colonies are issuing official

descriptions of their respective territories and resources. Mr. Coghlan claims for

his country that in it "people contrive to eat and drink and spend more, enjoy a

larger share of food luxuries, do less work to obtain the necessaries of existence.

and thus get more leisure and general enjoyment from life than the masses of any

other country in the world." Such a bid for patronage ought to be successful.

The volume, which is profusely illustrated, is a good piece of work.

GENERAL.

From Paris to New York by Land. By Harry de Wixdt. Pp. 311, with 2

Maps and Full-Page Illustrations. London : George Newnes, Ltd., 1.904.

Members of the Society will remember the oral account of this journey which

Mr. de Windt gave in November 1902. The full description now before us con-

tains much that is new and interesting. The writer left the railway at Irkutsk

in January 1902, and travelled north-eastwards to Yakutsk and Verkhoyansk,

then east to Bering Straits. Crossing on a U.S. Government cutter in July, he

ascended the Yukon and struck the White Pass Railway. Naturally the chief
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interest lies in the mysterious recesses of Siberia, and what we read will induce
no one to visit these inhospitable wilds

; indeed the hardships and discomforts of

the way are unnecessarily reiterated. As an illustration of how little the country
is knowD, we are told that a government map of 1883 shows a town which ceased

to exist more than half a century ago. The error was probably fostered by the

fact that the appropriate charges continued to be drawn from the Exchequer. In
a previous book Mr. de Windt stated his opinion as to the generally considerate

treatment of Siberian convicts, and in this book, with an exception as to the
allowance for food, he repeats the opinion. Accordingly all the greater weight
attaches to his condemnation of the settlement at Sredni-Kolymsk, and it is satis-

factory to learn, as we believe is the case, that measures have now been taken, as a

result of his representations, for the removal of this reproach. An interesting

portion of the book tells us of Xome City—non-existent in 1898, and now boasting

handsome buildings, theatres, electric light, etc.—of St. Michael and Dawson City.

The main purpose of Mr. de Windt's expedition was to report upon the

feasibility of a railway along his route, and enthusiasts had furnished him with

schemes for tunnelling or even bridging the 40 miles of Bering Straits. His
answer to the proposition is what might be anticipated, for apart from other

impediments the tundra becomes in summer a veritable < 'hat Moss.

We notice two or three instances of repetition, and there is a curious slip by
which the name of the well-known authority on the Yukon district is printed

"O'Gilvie." Mr.de Windt allows himself an occasional Gallicism, such as "a
shrub of which I ignore the name.''

Geology. By Professors T. C. Chamberlix and R. D. Salisbury. Vol. I.

"Geologic Processes and their Results." New York: Henry Holt and Co.,

1904. 8vo. Pp. 654.

This is the tirst volume of a new text-book of Geology, designed for the use

of advanced students of the science. So many admirable manuals of the kind, in

English, French, and German have appeared within recent years, that it would
seem hard to produce another work sufficiently original in plan and execution to

justify publication. The authors, however, may be congratulated on the success

of their enterprise. If the second and concluding volume of their treatise be as

satisfactory as its predecessor, this new American text-book will be cordially

welcomed wherever the science is taught and studied. In common with other

writers of text-books of geology, Professors Chamberlin and Salitbuiy believe

that the subject is best approached by a study of forces and processes now at

work, and the results of their operation. Such study necessarily involves a con-

sideration of the principles which govern the action of geological agents of change.

These are the topics discussed in the present volume—while the history of past

ages will be outlined in Vol. ii.

The general plan of the work, the authors tell us, has been determined by
their experience as teachers. They lay little emphasis on the commonly recog-

nised subdivisions of the science, such as Dynamical Geology, Phyiiographical

Otology, etc.— the treatment proceeding rather from the point of view that the

science is a unit, that its one theme is the history of the earth, and that the dis-

cussions of the various subdivisions referred to. apart from their historical bearing,

lose much of their significance and interest. In short, they have endeavoured to

give a historical cast to all phases of the subject, so far as the topics permit. The
authors have not been content with producing a mere digest of the present state

of knowledge, but have so treated their subject that the student is enabled to

follow the working methods of the practical geologist, and thus ought to acquire
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an intelligent grasp of the principles and aims of the science. The limitations of

our knowledge and the uncertainty of tentative conclusions are frankly set forth,

while considerable space has been devoted to the discussion of theories and

explanations of phenomena—the authors being always careful to distinguish

between statements of fact and established doctrines and such interpretations as

are based on hypotheses only. Many of the topics discussed in this volume with

more or less fulness, are in most text-books either briefly referred to or all but

ignored. It may be questioned indeed whether a text-book is the proper place

for the discussion of problems, and the ventilation of hypotheses and explanations

over which geologists and physicists are likely to dispute for years to come.

There can be no doubt, however, of the fascination of those topics, or of the

ability with which our authors have handled them. To many geologists, indeed,

these discussions will form not the least interesting portion of this manual—for

they are handled with a freedom and originality that are quite refreshing. It

only remains to add that the work is beautifully printed, and abundantly illus-

trated with maps and exquisite reproductions from photographs together with

many diagrams in the text.

The Tree-Dwellers. By Katherine E. Dopp, Instructor in the Extension Division,

University of Chicago. Rand M'JSTally and Co., 1903.

This book is a combin:ition of Rudyard Kipling and Seton Thomson (or

Thompson Seton, as he is called in the States), with examination papers interspersed.

These give "Things to think about" and "Things to do," e.g. "Have you ever

tried to teach a baby ? What can you teach the baby to do V "Show how you

teach your baby brother or sister to walk. Draw the picture." The aim of the

book is to teach children to realise the life of our first progenitors and to note the

progress of inventions. It is written with knowledge, but we cannot imagine

that it will find acceptance on this side of the Atlantic, where children are pos-

sibly less serious-minded than on the other. The animals depicted suggest the

museum rather than the zoological gardens.

BOOKS EECEIVED.

We have received the following new books, reports, pamphlets, reprints, etc.,

a selection of which will be reviewed or otherwise noticed :

—

Six Mois (bms VHimalaya, le Karakorum et VHindu-Kusli. Par Dr. J.

Jacot Guillarmod. Royal 8vo. Pp. xi + 363. NeucMtel : W. Sandoz, 1904.

Grammatik der Moderncn Georgisfh.cn (Gmsinischen) Sprache. Von A. Dirr.

Pp. xvi+172. 2 M. Wien : A. Hartleben's Verlag, 1904.

Guide Annuaire de Madagascar et Dependances. Aune'e 1904. Tananarive,

1904.

Gcographcn-Kalender. In Verbindung mit Dr. Wilhelm Blank enburg,

Prof. Paul Langhans, Prof. Paul Leiimann, und Hugo Wishmann, herausge-

geben Von Dr. Hermann Haack. Zweiter Jahrgang, 1904-1905. Gotha : Justus

Perthes, 1904.

The Ceylon Handbook and Directory and Compendium of Useful Information

for 1903-1904. To which is appended a Review of the Planting Enterprise and

Agriculture of the Colony, with Statistical Information refenirg to the Planting

Enterprise in other Countries. Compiled and edited by J. Ferguson. Colombo :

A. M. and J. Ferguson, 1903.

Census of India, 1901. Vol. i. Parti. Report, Vol. ia. Part ii. Tables. By

H. H. Risley, I.C.S., CLE., and E. A. Gait, I.C.S. Calcutta, 1903.
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Ail Pays des Manchots. Ri'cit dii Voyage de la Belgica. Par Georges

Lecointe. 8vo. Pp. 368. Prix 5 fr. Bruxelles : Oscar Schepens et Cie.,

1904.

Hand-buck der Erdbebenkunde. Von August Sieberg. Pp. xyiii. + 362.

Braunschweig : Friedrich Vieweg and Sohn, 1904.

The Principal Navigations, Voyages, Traffiques, and Discoveries of the English

Nation. By Richard Hakluyt. Volumes v. and vi. James Maclehose and

Sons, 1904.

Allgemeine und spesieUe Wirtschaftsgeographie. Von Dr. Ernst Friedrich,

mit 3 Karten. Preis 6.80. Leipzig : G. J. Goschen, 1904.

Report on the Administration of the Bombay Presidency for the Year 1902-1903.

Bombay, 1904.

Report on the Administration of the Province of Assam for the Year 1902-1903.

Shillong, 1904.

Report on the Administration of Burma for the Year 1902-1903. Rangoon,

1903.

Report on tht A dm in istration of the Punjab and its Dep ndencu s for 1902-1903.

Lahore, 1904.

Transactions of tin Highland and Agricultural Society of Scotland. Fifth

Series. Vol. xvi. Edinburgh : Wm. Blackwood and Sons, 1!J« >4.

Iowa Geological Survey. Vol. xin. Annual Report, 1902, with accompany-

ing Papers. Des Moines, 1903.

Memoirs of the Geological Surrey of New South Wales. Palaeontology, No.

11 : A Monograph of the Cretaceous Invertebrate Fauna of Ne.w South "Wales.

2 Parts. Sydney, 1903.

U.S. Department of Agriculture, Weather Bureau, Hull, tin L. ( 'limatology of

California. Washington, 1903.

Memoirs of the Geological Survey of Victoria. No. 1 : The Chiltern Goldfields.

By S. B. Hunter. Melbourne, 1903.

Carnegie Institution of Washington Year Book, No. 2. L903. Washington,

1904.

Censimento delta Popolazione del Regno d'ltalia. Vol. in. Roma: Direzione

generale della Statistics, 1904.

Altitudes in the Dominion of Canada, with a Relief Map of North America.

By James White, F.R.G.S. Ottawa : Geological Survey, 1901.

On the Distribution of Mean and Extreme Annual Painfull over the British

Isles. By Hugh Robert Mill, D.Sc, LL.D. Pp. 90. London, 1904.

The Great Dust-Fall of February 1903, and its Origin. By Hugh Robert

Mill, D.Sc, and R. G. K. Lempfkkt, M.A. Pp. 32. London, 1904.

Rock Phosphates ami otJu r Mineral Fertilisers : their Origin, Value, and Soura s

of Supply. By Charles Chewixgs, Ph.D., F.G.S. Adelaide, 1903.

The Assudn Reservoir and Lake Maoris. By Sir William Willcogks,

K.C.M.G., M I.C.E. Pp. 73. London : E. and F. N. Spon, Ltd., 1904.

Expedition de M. A. G. Nathorst en 1899. Recherches Oceanographiques. Par

Filip Akerblom. Pp. 80. Upsala, 1903.

The Diurnal Variation of Terrestrial Magnetism. By Aksel S. Stebn.

Pp. 33. Christiania, 1904.

II Bacino dell' Amo per Eugenia Oberti. Pp. 72. Firenze, 1903.

Y a-t-il moyen d'Arriver au Pole Sud en Automobile. Par Henrtk Arctow-

ski. Pp.6. Bruxelles: Societe Beige dAstronomie, 1904.

Publishers forwarding books for review will greatly oblige by marking the price

in clear figures, especially in the case of foreign books.



334 SCOTTISH GEOGRAPHICAL MAGAZINE.

NEW MAPS.

EUROPE.

ORDNANCE SURVEY OF SCOTLAND.—The following publications were issued

from 1st to 31st March 1904:—One-inch Parish Indexes, printed in colours in

two forms, one showing the 1 : 2500 Scale Maps, and the other the six-inch sheets.

Sheets 58, 78, 98, 117, 118, 120 ; Price Is. 8d. each.

Six-inch Maps (Revised). Full sheets, photozincographed, without contours.

Hebrides (Inverness-shire).—Sheets 31, 45, 46 (52 and 53), (59 and 60), 63 ; Price

2s. 6d. each. Sheets 26 (38 and 43) ; Price 2s. each. Islands of iSkye, Bum, etc.

(Inverness-shire),—Sheets (4 and 4a), 9, 16, 21, 35 ; Price 2s. 6d. each.

Full Sheets, engraved, without contours. Aberdeenshire.—Sheet 91; Price

2s. 6d. Banffshire.—Sheet 41 ; Price 2s. 6d. Inverness-shire.—Sheets 82, 83, 97,

98, 112, 137, 140, 142, 163; Price 2s. 6d. each. Sheet 150; Price 2s. Boss-

shin and Cromartyshire.—Sheets 128, 135 ; Price 2s. 6d. each. Sheets 131, 134
;

Price 2s. each.

Quarter Sheets, photozincographed, with contours, Price Is. each. Aberdeen-

shire.—85 SE. ; 94a NE. Forfarshire.—(55 NE. and 55 SE.). Kincardineshire.

—6 SE. ; 9 NE. ; 10 NE. ; 11 NW. ; 14 SE. ; 19 SW.
Parish Maps (Scale 1 : 2500, Revised, with Houses ruled, and with areas.

Price 3s. each. Banffshire.—Sheet xvi. 10. Kincardineshire.—Sheets ix. 4 ;

xxiii. 8, 9, 11, 12, 13, 14, 15, 16 ; xxiv. 13 ; xxv. 9 ; xxvi. 1, 2, 3, 4 (5 and 9)

;

xxvii. 1. Boss and Cromarty.—Sheets iiia 12; in. 9, 13; xin. 12; xiv. 9, 14;

xix. 5, 9, 10, 11, 14, 15; xxn. 2; xxxv. 3, 4, 7, 8, 11, 12, 16; xlviii. 4, 8;

xlix. 5 ; lxxi. 9, 13, 14 ; lxxxi. 9, 10, 14, 15, 16; xcn. 4 ; en. 9, 13 ; cix. 1.

Note.—There is no coloured edition of these Sheets, and the unrevised impres-

sions are withdrawn from sale.

The following publications were issued from 1st to 30th April 1904:—
One-inch Parish Indexes, printed in colours and in two forms, one showing the

1 : 2500 Scale Maps, and the other the six-inch full sheets. Sheets 68, 69, 80, 88.

Price Is. 6d. each. Printed in colours and in two forms, one showing the 1 : 2500

Scale Maps, and the other the six-inch Quarter Sheets. Sheet 49, Price Is. 6d.

Six-inch and Larger Scale Maps (Six-inch Maps—Revised, Full Sheets,

Engraved, without contours). Island of Skye (Inverness-shire).—Sheet 58 ; Price 2s.

Full Sheets heliozincographed, without contours. Hebrides (Incerness-shire).

—Sheet 64, Price 2s. 6d. ; Sheet 70, Price 2s. Islands of Skye, Bum, etc.

(Inverness-shire).—Sheet 20, Price 2s. 6d ; Sheet 41, Price 2s.

Quarter Sheets, photozincographed, with contours ; Price Is. each. Forfar-

shire.—3d SE. Kincardineshire.- 5 SW. ; 7 SW. ; 11 SW. ; 15 NE. ; 15 SW.;
19 NW. ; 19 SE. ; 20 NE. ; 20 SE. ; 24 NW. ; 24 NE.

Parish Maps (1 : 2500 Scale, Revised, with Houses ruled, and with Areas.

Price 3s. each). Boss and Cromarty.—Sheets xiv. 13; xix. 6, 8; xxi. 16;

xxxi. 1, 4, 5, 8, 12 ; xxxn. 1, 2, 5, 9, 13, 14 ; xliv. 1, 6, 10, 11. 12. 16 ;
xi.v. 2 :

lvi. 4 ; lxxiv. 12 ; lxxv. 9, 13 ; cxxn. 11.

Note.—There is no coloured edition of these Sheets, and the unrevised impres-

sions are withdrawn from sale.

REDUCED SURVEY OF IRELAND.—Sheet 7 of Bartholomew's "Quarter-inch to

mile " map of Wexford and Waterford District. Also Sheet 4, Limerick and

Shannon District. Reduced by permission from the Ordnance Survey, and
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coloured in contours to show height of land. Roads specially revised by

< lyclists' Touring Club. Price per sheet, Is. paper; mounted on cloth, 2s.

John Bartholomew and Co., Edinburgh.

The above are new maps published for the first time with contour colouring

and showing quality of roads distinguished by colour.

AMERICA.

NORDAMERIKA aus Sohr-Berghaus Handatlas IX. Auflage. Massstab 1 : 10,000,000.

Von Prof. Dr. A. Bludau und Otto Herkt. Price M. 4.

Carl Flemming, Verlag, Glogau.

This is a very good general map of North America made up from the sheets of

the Sohr-Berghaus Atlas. It is carefully compiled and well up-to-date, containing

a marvellous amount of information in a very compact form. A number of in-

teresting inset maps are given to show distribution of population, commercial

products, vegetation, and other features.

CANADA.—Map of the North-West Territories and the Province of Manitoba. 3

sheets. Scale 1 : 792,000 or 12| miles to an inch.

Ottawa, Department of the Interior.

ALASKA.—South-Eastern Alaska and part of British Columbia, showing award of

Alaska Boundary Tribunal, 1903. Scale 1 : 960,000.

Ottawa, Department of the Interior.

AFRICA
AFRICA. War Office Map on scale of 1 : 1,000,000, or about 16 miles to an inch.

1904. District Sheets—3NW. Morocco, 10 SW. Morocco, 79 South Abyssinia,

and #7 Boran. Price 2s. each.

Intelligence Division, War Office, London.

BRITISH CENTRAL AFRICA.— War Office Map of Africa. Scale 1 : 250,000, or

about 4 miles to an inch. 1904. District Sheets—Mlangeni, Blantyre, Dadza
Boma, Kirk Mountains, Chiromo, Fort Maguire. Reproduced from a map
supplied by the Chief Surveyor, British Central Africa. Pricr ].?. fj</. each

sheet. Intelligence Division, War Office, London.

CENTRAL AND SOUTH AFRICA. By J. C. Bartholomew, F.R.G.S. 1904. Scale

1 : 5,600,000. Prict 2s., or mounted on cloth, 3s.

John Bartholomew «nd Co., Edinburgh.

NATAL.— Map of Government Railways, 1903. Scale 1 : 1,000,000.

Government Railway Office, Durban.

SOUTH AFRICA.—Robinson's Standard Map of . Specially compiled by J. T.

Wood, M.A., and A. A. Ortlepp. Scale 20 miles to an inch. Prict i.'3, 3s.

J. H. Robinson and Co., Copt Town.

This is the most recent and also the most complete general map of South

Africa published. It measures 7 5i feet, and includes all the country south of

the Zambezi, mapped in considerable detail. The scale is large enough to show
clearly every place of importance, including nearly all the principal farms through-

out the country. Unfortunately, in a very great number of cases, only the names
of places are printed on the map, without any dot or mark to locate them exactly.

In mapping the rivers it would have been of great value if a distinction had been
made between perennial streams and those which are dry during summer. The
lithographing of the map is not at all what it might have been, and does not do
justice to a very excellent and elaborate piece of draughtmanship.
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NEW ATLASES.

STANFORD'S LONDON ATLAS of Universal Geography. Third edition, 1904.

Revised and enlarged. Containing 110 maps, with a list of latitudes and

longitudes. Size Imperial folio. Price £12, bound in half morocco.

Edward Stanford, London.

The London Atlas forms a handsome and most imposing volume, impressive in

its size and elegant binding. This new edition, the third, shows numerous im-

provements on its predecessors. During recent years the rapid progress of

geographical surveys, exploration, and political events, has rendered necessary a

great many changes in the mapping of the world. Consequently various old maps

in the previous edition have been cancelled and a number of valuable new plates,

showing recent developments, have been added. Some of these new plates, such

as France, Italy, Holland and Belgium, and the Antarctic are beautiful maps and

excellent specimens of English cartography, although for clearness and beauty of

engraving they are scarcely equal to the maps of Japan and New Zealand added

to the previous edition. In several of the new maps, such as Norway and

Sweden and Northern Italy, the heavy treatment of the hill engraving has

obscured the names and spoiled the general clearness. Nevertheless, had the

whole atlas exhibited the same standard of execution attained in these new maps,

it would no doubt rank as the leading English atlas of the times. Unfortunately,

however, many of the maps, more especially those taken from Arrowsmith's London

Atlas, such as Spain, Greece, Asia, and China, belong to a past generation. They

were excellent in their time, but now they are antiquated and quite unworthy of a

first-class atlas of the present day.

From a British point of view the atlas is the largest and most complete pub-

lished. Of the 110 maps which form its contents, no less than 60 are specially

devoted to countries of the British Empire, but their treatment is strangely

unequal. Thus there is a special map of Burma no less than four times the scale

of the maps of India ; but why the wilds of Burma should be mapped on a scale so

much larger than the crowded plains of Bengal it is difficult to imagine. Again,

the barren lands of Newfoundland are on a much larger scale than the settled parts

of Ontario, and our somewhat unprofitable island of Cyprus is mapped on no less

than eight times the scale of the much more important colonies of South Africa,

and even larger than the map showing the Lothians and Fife. This absence of

systematic treatment is the most serious defect of the atlas as a general geographical

reference work. A miscellaneous collection of maps, however good in themselves,

can never rank with an atlas conceived and edited with a definite plan and a due

sense of the relative importance of countries.

STIELER'S HANDATLAS. Neue neunte Lieferungs-Ausgabe von . Liefe-

rungen, 27 und 28 : Nr. 16 Osterreich-Ungarn. Nr. 21, Italien, Ubersicht.

Nr. 22, Italien, Bl. 1 and 2. Lieferungen 29 und 30 : Nr. 48, 49, Russland,

Bl. 5 und 6. Nr. 76, Australien und Polynesien. Nr. 82, Nord Amerika,

Ubersicht. Priu 60 pfennig each part. Justus Perthes, Goth a.

THE SURVEY ATLAS OF ENGLAND AND WALES. A series of eighty-four Maps
and Plans, with descriptive text. Designed and prepared under the direction

of J. G. Bartholomew, F.R.S.E. Published in 21 monthly parts. 1903-4.

Part xv., containing four section Maps of Stratford-on-Avon, Hereford,

Salisbury, Bath and Wells. Part xvi., containing four section Maps of York

and Leeds, Blackburn, Peterborough, Northampton and Bradford. Price

•2s. 6d. each part. John Bartholomew and Co., Edinburgh.
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THE PEOPLES OF THE MALAY PENINSULA. 1

By Nelson Annandale, B.A.

Four years ago I had the pleasure of reading a paper on " The Siamese

Malay States " to this Society. At that time I had lately returned from

the Malay Peninsula, where I had been travelling as a member of Mr.

W. W. Skeat's scientific expedition. In the beginning of 1901 I went
back to that country, accompanied by Mr. Herbert C. Robinson, and

assisted by liberal grants from the University of Edinburgh (which has

also aided us in the publication of our results) and the Royal Society of

London. Our object was to collect and to investigate objects and facts

bearing on the zoology and anthropology of certain districts ; but the

anthropology gradually became the more important part of our work.

To-night I wish to give you a summary of what is known regarding the

different races of the Malay Peninsula, basing my remarks chiefly on the

observations 2 made by Mr. Robinson and myself, but also making use of

the published results of such authorities as Newbold 3 and Earl,4 the

pioneers in the study of the wild tribes of the peninsula, and Skeat, 5

our chief Malay scholar in Britain.

The races of the Malay Peninsula fall naturally into three distinct

categories :—(1) the wild tribes; (2) the civilised indigenes, that is to

say, the Malays and, in the north, the indigenous Siamese ; and (3) the

recent immigrants.

As I do not propose to show you photographs of the recent immi-

grants, I will deal with them first. By far the most important section

1 A Lecture delivered before the Society in Edinburgh on the evening of April 21, 1904.

2 "Preliminary Results," Journ. Anthrop. Inst. 1902 ; and Fasciculi Malayenses-Anthro-

pology : London, 1903.

3 Account of Maiacca: London, 1839.
4 Tlie Races of the Indian Archipelago—Papuans : London, 1853.

5 "The Wild Tribes of the Malay Peninsula," Journ. Anthrop. Inst., 1902.

VOL. XX. 2 B
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of them, as numbers go, are Chinese coolies from the south of China;

next come Tamils from Madras; and, a very long way after, other

natives of British India, Europeans and Americans may be reckoned.

In the northern half of the peninsula, the Siamese official class must also

be noted. In order to appreciate the influence these races and the indi-

genous tribes have had on one another, a brief sketch of the history of

the peninsula will be necessary ;.
and in order to give even the baldest
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outline of the subject, I must attempt to clear away one misconception
prevalent in this country, namely, the belief that the Malay Peninsula is

entirely a British possession. The southern half is certainly either
under British protection or governed as a British crown colony, but the
northern half is Siamese, some of the states included in it being tributary
to Siam in a more or less clearly defined manner, while the greater
number are an integral part of the kingdom ruled over by His Majesty
Kin^ Cliulalonkorn.

Semang Camp, Perak—Rhanian border.

It is not until the Portuguese conquered the city of Malacca in 1511
that the history of the peninsula can be said to begin. Before, all is

myth and speculation
; but it would appear probable that hordes of

Siamese had poured south at an earlier period, even establishing a
nominal rule over a great part of the peninsula, but never really subdu-
ing the native princes, who were of Malay origin (probably with Indian
followers, if not ancestors, in a few cases). Regarding the arrival on the
mainland of these Malays and Indians, or of the Arabs and Persians who
converted them to Mohammedanism, it is hardly profitable to speak
without going into points too obscure and too open to question to be
dealt with in this address.
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Oa the west coast, south of the powerful native state of Kedah,

which is still the most independent, by grace of the Siamese, in the

peninsula, the Siamese practically disappeared with the arrival of the

Portuguese, but on the east their raids continued at frequent intervals

to a point considerably further south. By constant forays in the seven-

teenth, eighteenth, and the beginning of the nineteenth century, they

finally overcame the powerful Malay kingdom of Patani, which had

become one of the most important trading-centres east of India, and had

attracted the attention of the East India Company as early as the begin-

ning of the seventeenth century. The Siamese broke up the kingdom

into seven states, over each of which they placed a governor ; in some

instances a Malay, in some a Siamese. Thus Patani, or as it is now
called, the Division of the Seven Provinces (the name Patani, often

shortened to Tani by the Siamese, being retained as that of one of the

smallest of the divisions) was reduced to nominal dependence on Siam,

and was even regarded as tributary to the Chinese governors of Senggora,

which appears to have existed as a Chinese colony at least for several

centuries. Practically, however, the Siamese were satisfied if the tribute

they demanded was paid, and their local governors became, to all intents

and purposes, independent princes, who transmitted their office to their

heirs and even called themselves by the sacred title of raja. Soon they

began to quarrel, all of them but one having become Mohammedans,
until at last, about ten years ago, they invited the " Great King," i.e. the

King of Siam, to send down a commissioner to settle their disputes.

Then the Raja of Patani, who still held a superior position, at least in

native opinion, to that of six brother rulers, died, leaving two sons, the

elder of whom, who inherited the family estates, was crippled by disease,

while his younger brother was a singularly bright and energetic youth.

The Siamese took full advantage of the difficulties thus created, for they

were smarting under the loss of the territory taken from them by France

at the other end of the kingdom. The position was not complicated by

the residence of Europeans in the seven states. The two candidates

were kept in suspense for several years, during which the country was

governed by Siamese officials, who soon spread their influence beyond

the borders of the insignificant little modern state of Patani so as to

embrace the whole of the old kingdom. The Malay regime of torture

and murder was abolished, every attempt was made to avoid offending

the susceptibilities of Great Britain, no premature encouragement was

given to the immigration of foreigners, and good laws, based on the

modern Dutch and British codes, were introduced, although it is to be

feared that on certain points the minor officials who were sent down,

mostly from Senggora, were incapable of appreciating the high ideals of

such men as Prince Damrong, the Siamese Minister of the Interior,

and Phya Sukhum, the High Commissioner of the Ligor Circle, into

whose " Circle " Patani falls. Of late years, since the younger son of

the late Raja was definitely appointed to succeed his father, many in-

trigues have been set on foot to encourage enmity between the Siamese

and their Malay subjects ; the Straits press has been prodigal of

imaginary atrocities and even massacres, which the few Europeans who
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have visited the country have failed to corroborate. The reports have

been due to Malay visitors of dubious character, one of whom had the im-

pudence to assert that he was the agent of a high British official. These

men gained the ear of the Raja, after a visit to Singapore on his part,

and trouble would have arisen had any considerable body of the people

been willing to take his view of the situation. He was quietly banished

by the Siamese, and was followed into exile by an outburst of lamenta-

tion on the part of the Singapore papers.

It is obvious that such events must finally have great importance on

native feeling, and finally on the ethnology of the peninsula, and I have

dealt with them at some length as being typical of what occurs in the

Siamese possessions in Malaya. Living for nine months, off and on, in

the heart of the Malay quarter in Patani town, having been on intimate

terms with nearly all the Malay and Siamese dignitaries and officials,

many of the fishermen and rice-cultivators and several of the principal

Chinamen in the state, but not having had any kind of official or com-

mercial bias or position, and also having returned overland to the town,

accompanied only by three native servants, a few months after the banish-

ment of the Raja, I am able to speak with some knowledge. Mr.

Robinson and I were the only white men staying in the Seven Provinces

during the supposed disturbances, echoes of which even reached the

British press ; and I can say with absolute confidence that life and pro-

perty were as safe there as in Singapore. We wandered about the

streets at almost all times of the day and night unarmed and in native

costume, and never received an unfriendly word.

The history of the British part of the Malay Peninsula is better

known than that of Patani. The Portuguese only held a monopoly in

the country for a very brief period, being followed by the Dutch, who
soon acquired a very much more stable power. As early as the com-

mencement of the seventeenth century, the British East India Company
started factories at different points on the coast, and the history of the

next two and a half centuries is chiefly one of British and Dutch rivalry.

After some fighting, the Dutch were induced to retire in return for

certain territory ceded to them in Sumatra, and the various native states

in the southern half gradually accepted British protection. Finally, with

the exception of Johore in the extreme south and of the territory

governed as the crown colony of the Straits Settlements, they were

federated into what is now the Federated Malay States Each state

retained its native ruler, at whose court a British resident was appointed,

and all are under a Resident General responsible to the High Commis-

sioner of the Federated Malay States, who is also Governor of the Straits

Settlements.

British rule in the Malay Peninsula has been eminently successful

from a commercial and financial standpoint, and also in putting down
local warfare, promoting the safety of the individual, and opening out

the country; but it has had certain indirect results which the ethnologist

must deplore. The native races do not regard money-making as an end

in itself; before the spread of the white man over the land, or rather of

his follower the Chinaman, rice-growing and fishing provided food and
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comfort for all, as they still do in the greater part of the Siamese states,

but the introduction of vast numbers of aliens (as alien, be it remembered
to the Malay as to ourselves) has changed the aspect of the land, save where
in the thick forests of the mountain-ranges the aboriginal tribes still live

their own life. Land containing valuable deposits of alluvial tin is, from

a European point of view, obviously too valuable to be made into rice-

fields ; in a country where there are many aliens of wealth, the standard

of luxury is naturally raised ; the natives, physically too weak, mentally

too scornful of their more vigorous competitors, refuse to be associated

in works of magnitude with beings whom they hardly regard as human.

Dispirited by the loss of all they consider worthy or valuable, they cease

Xew Law Courts at Betoug. with Siamese Civil Servants and Police.

to till the land, 1 becoming idle loafers, who cannot afford even to marry,
finally sinking low enough to sell their women to the Chinese and
Tamils, whom they scorn and loathe, failing to recognise in them even
the intellectual strength they know the white man to possess, in spite of
what they consider his boorish manners. The Malay has been called

the " Gentleman of the Far East," and he is an aristocrat of the old
school, polished in manners, witty in conversation, cringing to no man
save him of royal blood, regarding trade as a thing almost beneath his
notice, though he may permit his wife to indulge in it and himself
recognises the dignity of the necessary minimum of agricultural labour.

1 These remarks, of course, refer chiefly to those Districts where tin has been found in

paying quantities.
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Though the yearly increase of Chinese miners and Indian agricul-

tural labourers is very great (the latter coming not to assist in producing

the food-stuffs of the people, but rather those products which can be

worked on a large scale and exported with profit to those who can afford

the necessary capital), yet the Malays, according to the official census, are

also increasing. Statistics, however, are notoriously misleading, and it

will be sufficient, as regards the increase of Chinamen, to point out that

while as recently as 1891 Chinamen numbered about 2 per cent, less

than Malays in the state of Perak, in 1901 they numbered 16 per cent,

more. I am convinced, and so is my companion Mr. Robinson, that the

actual increase of Malays in this state (which is, after all, comparatively

trifling), is not so much due to the natural increase of natives as to the

flocking in of foreign Malays and other races too nearly akin to them to

be readily distinguished. They come in the hope of acquiring a rapid

fortune in a land where undoubtedly there is great wealth to be obtained,

though the natives very seldom participate in it even to the same extent as

the Europeans, who are very few as compared with the Chinamen. I know
that in those districts where tin-mining is most advanced marriage is

being postponed by the native Malays, many of whom reach middle age

before they can afford to take a wife, and then are indebted for her to

the money-lender, who is generally an alien. The cost of living, even

for a Malay, is at least five times as great in the British as in the

Siamese states. Though the introduction of Chinamen is largely respon-

sible for this state of affairs, I should be the last to say dogmatically

that the Chinese example has had a direct effect as regards morals on

the Malays of the peninsula, partly because I doubt very much whether

the average Chinaman is inferior to the average Malay in this respect,

and more especially because of the abhorrence which the average Malay

has for him. The Chinaman is generally peaceful and moderately sober,

and, as Sir Frank Swettenham has recently remarked, " almost unrivalled

as a source of income"—a virtue which certainly appeals to the Govern-

ment of the British States. Still the proportion of Chinese criminals in

the jails is very great, and the gang robbers, which every now and then

disturb the peace of certain remote districts in the British States but

are apparently very much less numerous in Patani, are almost invariably

Chinamen.
If it is a fault that a race whose ideals are purely emotional should

give way before one whose ideals are as purely utilitarian, it must be

imputed not to any individual or body of individuals, but to something

inherent in our civilisation, which makes use, perhaps a little blindly, of

the industry and negative good qualities of the Chinaman. It is almost

universally agreed that the introduction of alien labourers into the Malay

Peninsula has been one of the most successful operations of modern
times, but one pauses before endorsing this opinion when one reflects

that the introduction of rabbits into Australasia, and ofsparrows into North

America, was doubtless considered a success, until they increased and multi-

plied unduly. Only a small proportion of those Chinamen who succeed

in life return from the Malay Peninsula to China, but they marry women
of the country and rear large families who know not the Celestial land.
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In the Siamese States, at any rate in the old kingdom of Patani, the

state of affairs is altogether different. There is practically no capital

invested in the land, there are no large commercial or industrial con-

cerns, there are no roads worthy of the name ; but there is a dense
agricultural population, the members of which are not poor because their

wants are few. There is bodily safety for all, and if the minor officials

are not models of probity, neither are the native Malay police in the

British States : the relationships between the peasantry and the officials

are less intimate than those between their fellows and the police.

There are few opportunities for the peasant to advance himself, but
there is no ambition. Indeed, I must confess that the condition of the

people, considering their mental status, will not, in my opinion, suffer

by comparison with that of any other peasantry. Their Chinese rivals

Perak Malays, Kuala Kangsa r
, Central Perak. (From Fasciculi Malayenses, Anthropology.)

are few, and belong to a somewhat higher class than those who are

introduced by the shipload into the British States ; there are practically

no natives of India in the country. The comparatively small number of

Chinamen in the old kingdom of Patani are mostly either traders

who have come on their own initiative, or else descendants of Chinese

pirates, who, for centuries, have been making themselves masters of

small portions of the coast of the peninsula, and have only lately been

checked in so doing. Moreover, there is this further difference; there

is none of the repulsion which a true Malay feels for a Chinaman present

among the Siamese, and the Malays of those districts under Siamese

influence have to a certain extent overcome this prejudice, though not

to the extent of giving their daughters to a Chinaman in marriage. I

took some trouble in finding out the nationality of Chinamen's wives in

the Pat;uii States, and came to the conclusion that almost invariably

these women were either Siamese or half-caste Siamese and Chinese.
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The following statistics indicate, as far as statistics can, the state of

affairs in a typical mining district of British Malaya and in the old

kingdom of Patani, at any rate as far as the proportions of the different

nationalities go. They are both taken from censuses prepared in

1901 :—

Native Population of Batang Padaiig, South Perak, in 1901.

Malay races of all nationalities (including natives of

the Archipelago), ..... 7,387

Chinese, ...... 9,461

Tamils, ....... 2,693

Other natives of India, ..... 203

Aborigines, ...... 2,808

Population of the old kingdom of Patani in 1901.

Malays, ....... 138,466

Chinese, ....... 19,780

Siamese,....... 39,563

I choose Batang Padang rather than the whole of any one British

state, because the census appears to have been taken more carefully in

this district than in some others, and have omitted the small number of

Europeans scheduled, because their direct influence on the population is

too trifling to be considered. The aboriginal or wild tribes are not

mentioned in the Siamese census, but in old Patani they probably

number a few hundred individuals at most. In 1901 there were no

Europeans in the seven states except ourselves.

The revenue of the old kingdom at this date was only a few thousand

dollars, compared with the millions of the British States.

Before leaving the question of the influence exerted on the Malays

of the peninsula by foreign rule, I should point out that the term
" Malay " is rather a vague one, having no very precise racial or national

significance, and that Malays from different parts cf the peninsula van-

considerably in their physical characters, the type common among those

from Upper Perak, north of the Perak River, differing from that common
in South Perak, or, again, in Patani or Kelantan. The same appears to

be true of the term " Siamese," for the indigenes of Lower Siam certainly

differ very considerably from those of Siam proper, where there is

probably a very much larger Chinese element in the population. In the

Patani States, indeed, "Malay " means very little more than "Moham-
medan," "Siamese" than ''Buddhist," and both the Orang Maldyu, as

they call themselves, or Kong KeJ: as the Siamese call them, and the

Kong Tai or Orang Siam, differ racially on the one hand from the Malays of

the British States and on the other from the Siamese officials from

Bangkok who are sent down to aid in the government in small numbers.

As regards the Malays, it is not accurate even to say that the Malay
language is a test, for many can speak no other tongue but Siamese.

The effect of foreign rule on the wild tribes of the peninsula has not

been quite what one would have expected. Leaving out of account the

few communities of Sea Gipsies {Orang Laid) which still linger at certain
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points on the coast, and which have probably had a multiple origin, it is

still possible to distinguish three distinct racial elements in the wild

tribes. North of the Perak and Pahang rivers a Negrito element pre-

dominates in the Semangs ; in the central portion of the peninsula a

second element, which we may call, for want of a better name, dwarf

Semang Matrons. Grit, Upper Perak—left-hand figure with freshly shaved head.

(From Fasciculi Malayenses, Anthropology.)

Mongolian, in the Sakais 1
; while the Jakuns, so far as the diverse

accounts given of them can be reconciled, appear, in my opinion, to

be chiefly Malays who have never accepted Mohammedanism, but I

have never met a Jakun myself and cannot speak of them by experi-

ence. The Semangs have long been the slaves or serfs of the Malays,

1 The name Sakai is sometimes used in a more general sense, meaning any jungle tribe.
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living in the jungle without cultivating the land, but coining to aid their

masters at harvest time and collecting jungle produce for them. Their

condition has as yet undergone little or no change under British rule,

for it happens that they inhabit those parts of the Federated States in

which the mining industry has not been developed. In the Siamese
States, however, they have practically disappeared as an entity, though
here and there, in remote localities, a few of their camps are still to be
found. The reason of this appears to be threefold : first, that an
epidemic of smallpox wrought very great havoc among them some ten

years ago ; secondly, that they have, until recently, been persecuted by
the Chinese and Siamese rulers of Senggora, not being regarded as

human beings ; and thirdly, that very large numbers of them have been

absorbed into the civilised population, as is quite evident from an ex-

amination of the so-called Malays and Siamese of the districts under
Siamese rule. Buddhism is, of course, far more tolerant as regards the

heathen than Mohammedanism, especially in respect to marriage, and
though the Malays of British Malaya frequently took female slaves from

the wild tribes, they naturally chose the Sakais, who are really a good-

looking race, in preference to the ugly Semangs, whom they considered

beneath their notice. In a country where there were no Sakais, where
civilisation was on a lower plane, and where Buddhistic ideas were very

prevalent, less fastidiousness was shown.

The Sakais, who like the Semangs are very small people, unlike them
are fair in complexion, often

fairer than Malays. Their

origin is evidently a mixed
one. They are not serfs of the

Malays but practise agriculture

on a fairly extensive scale,

though with very primitive

appliances, in the mountains,

as far as possible from the

Malays, who have always

looked upon them as a legiti-

mate prey. The Government
of the Federated Malay States

tacitly recognises them as lords

of the soil, permitting them to

work tin-mines and to gather

jungle produce without a

licence ; but they are much
exploited by Chinamen, and

even, it is said, by unscrupu-

lous Europeans. British rule

has certainly brought them
increased wealth, as they carry

down their goods into the

towns and villages for sale and quite recognise the value of money; but
they appear, in many districts, to be coming under the influence of drink

Sakai Youth and Girl, with Leaf Girdles ; Bat
Padang, South Perak. (From Fasciculi

Malayenses, Anthropology.

)
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and opium, and certainly their clearings in the vicinity of mining centres

have a far less healthy appearance than those away in the mountains.

They are regarded as being under the special care of the Forestry

Department, which has so far refrained from interfering with them, but

looks upon their wasteful system of making clearings with disapproval.

The Jakuns would appear to be socially in much the same condition as

the Sakais.

Intermarriage between Europeans and the indigenous races is rare,

and there is in the peninsula no such body of half-castes as is found in

some parts of the Dutch East Indies. It is only in a few localities,

especially in Malacca (now a place of no importance), that Malay half-castes

are commonly met with. They boast of high-flown Portuguese names, but

are often almost black iu colour, for, as Wallace remarked, it is a curious

fact that the offspring of a Portuguese father and a Malay mother is

frequently very much darker than either parent.

This paper has resolved itself into an account of the influence which

foreign rule in comparatively recent years has had on the races of the

Malay Peninsula. I have spoken as an ethnologist, not as a politician

or a moralist ; for the cobbler should stick to his last, and the biologist

must not let his feelings or his enthusiasm run away with him. My
object has been to bring to the notice of the Society a branch of geo-

graphy which has not received the recognition due to it in this country,

I mean anthropogeography, or the geography of the distribution of man.

This is not a branch of science which needs arduous travelling on the

part of its votary, for there is perhaps more to be done in this country

in respect of it than there is in the Malay Peninsula, and problems at

least as interesting to be solved. The distribution of the different races

which inhabit Scotland is dealt with by historians and antiquaries

largely on empirical grounds. Why don't they go and see
1

? Races are

strangely persistent things, and I believe that all the prehistoric races of

Scotland still exist, if only they are sought for in the proper way. But

the path of the searcher is not easy. Prejudice interferes with his

investigations, and when they have been laboriously compiled, who is

to publish them ]

THE REHABILITATION OF EGYPT.

By Arthur Silva White.

The Anglo-French Agreement has set the seal on the rehabilitation of

Egypt. The old order of things, which culminated in the Arabi revolt

and the British Occupation, has been gradually replaced, since 1882, by

a system of honest and responsible government, under which the country

has redeemed its pledges to the bondholders, reformed every branch of

the Administration, and finally has emerged from a position of financial

bondage into one of assured prosperity. Its emancipation from Inter-

national control has been gained by the cumulative force of successful

self-government, under the tutelage of Great Britain.
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In spite of the most embarrassing restrictions on her administrative

freedom, Egypt has demonstrated her capacity to honour her engage-

ments and to fulfil the functions of a civilised State. Peace and pro-

sperity prevail throughout the Khedive's dominions, no less than security

of life and property, equality before the law, and bureaucratic integrity.

This achievement by an Oriental State—unique in the history of Moham-
medanism—is rivalled only by the rise of Japan to the front rank of nations.

The secret of it all is found in the aphorism :
" Honesty is the best

policy." By the honest attempt on the part of Great Britain to make
Egypt "stand alone," we have released her from the International fetters

that bound her to Europe, and have established an order of things which,

though dependent on our continued occupation of the country, has the

practical effect of self-government. The political status of the country

is in no wise disturbed by the new settlement. Neither the Turkish

suzerainty nor the British control—the legacy from the past, and the

guarantee for the future—have been affected by the frank recognition of

facts. The Sultan cannot, in the nature of things, exercise his full rights

of suzerainty (such, for instance, as calling upon Egypt for military sup-

port against a European foe). The British administrators hold office

under the Khedivial Government; and the British Resident is made
responsible, under this definitive settlement, for the wise and judicious

government of the country, in the name of the Khedive. Consequently,

the Anglo-Egyptian Administration in Egypt meets the Anglo-Egyptian
Condominium in the Sudan at a frontier which is a diplomatic fiction,

and therefore no barrier to a uniform system of government throughout

the Nile Valley.

This permanent solution of the Egyptian problem is in conformity

with the logic of events and with the physical conditions imposed on

Egypt by her geographical position. It is the natural corollary of the

cutting of the Suez Canal and the expansion of England.

The story of Egypt's rehabilitation is told in the annual Reports by
Lord Cromer. These State documents give a masterly survey of her

progress towards emancipation: one cannot fail to be impressed by the

unity of purpose, orderly sequence of events, and unswerving advance
towards a fixed goal, which characterise the history of these strenuous

years. It is a record of British statesmanship that entitles Lord Cromer
to be known to posterity as the Liberator of Egypt. Only one-man
rule could achieve such a result.

It might be objected that Egypt has not escaped International

control by bein^ placed permanently under the sole control of a foreign

Power. But since, in the past, Great Britain has not exercised her pre-

dominant influence in Egypt to procure any exclusive advantages for

herself, either political or commercial, nor attempted to shut out the
legitimate advances of other nationalities, it may be argued for the
future that, whatever may be the modifications in the situation, his

Majesty's representative will continue to govern Egypt in the interest of

the Egyptians. Certainly, one cannot believe that the welfare of Egypt
would ever be subordinated to the interests of British foreign policy :

our formal adhesion to the Suez Canal Convention is a proof to that
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effect. If certain advisory and executive offices of state are held by

Englishmen, it is because native administrators cannot be found to fill

these with efficiency. In the main, Englishmen perform the brunt of

the work, but the native Ministers derive the titular credit in the country

of the Khedive. The Single Control is not, therefore, a foreign control

in the inimical sense. The laws of Egypt are respected and enforced
;

and her neutrality under International Law is guaranteed by the only

Power in a position to uphold the command of the sea.

Five years ago, this pacific solution of the Egyptian problem seemed

remote indeed. The implacable hostility of France to a rational com-

promise seemed to be an irreducible factor of the situation. The turn

of events came, in my opinion, when, by the building of the Assuan

dam and the reconquest of the Sudan, in spite of serious obstacles, the

guardians of Egypt proved the futility of artificial obstructions to hamper

the development of the country. The wonderful success of both these

measures had a reflex action on the Caisse cle la Detie, which opened its

doors wider to the equitable demands of the taxpayers ; but, being

hide-bound by absurd and antiquated restrictions, it could not satisfy

all the requirements of a progressive policy. Nothing short of financial

freedom could achieve this end : and when it was shown that, after the

year 1905, no International obligations would prevent Egypt redeeming

the whole of her Debt, whilst getting rid of the Caisse, the champion of

the bondholders was in honour bound to make the best possible bargain

for them. This has been effected by the present settlement.

The negotiators of the Anglo-French Agreement concerning Egypt

were confronted by a very complex and difficult task, which nothing but

consummate statesmanship and the best of goodwill on both sides could

have overcome. The issue satisfies the contracting parties, without

infringing any treaties or compromising the political status. The pro-

test of the suzerain thus falls to the ground ; and no protest on the

part of the other signatories of the Convention of London (1885) is to

be anticipated. Egypt obtains complete financial freedom by payment
of a bonus to the bondholders—in other words, by postponing the

redemption of her Debt. The vexatious "policy of accounts" will no

longer hamper Anglo-Egyptian administrators.

The principle of Internationalism in Egypt is banished for ever.

That is the outstanding feature of the situation. Henceforth, Great

Britain, as the legal guardian of that country, will be held responsible

for its neutrality and territorial integrity, connoting and involving in-

ternational freedom of transit through the Suez Canal. If the signatory

Powers of the Convention of London (1885) give their consent to the

new Khedivial decree, 1 they thereby invest Great Britain with a man-
damus to control the destiny of Egypt. Since the neutrality of the Suez

Canal can be guaranteed only by naval power, it is natural that the

Mistress of the Sea should preside there. Suez and Panama have fallen

to their rightful protectors.

Naturally, students of the two Declarations 2 look for the quid and

1 Projet de Dkret : White Book, France, No. 1 (1904), page 12. - Ibid.
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the quo to balance one another in the regions in which they are specially

interested ; and the form of these protocols is such that the free hand
in Egypt is seen to balance the free hand in Morocco, whilst both to-

gether outweigh the rest. In fine, it is obvious that the urgent necessity

of finding a practical solution of the Egyptian and Morocco problems

lies at the basis of this mutual accommodation. But I shall make no

attempt to follow this line of reasoning, nor to estimate which Power is

the greater gainer in au arrangement that confers inestimable benefits on

both. My object in. these remarks is to expose, in the broadest outline,

the probable working and the inherent value of the Agreement concerning

Egypt.

First and foremost, this projet de Ddcrd supersedes and abrogates the

long list of decrees given in the Sub-Annex I. (page 18), most of which

are International fetters; and it partly abrogates the decrees in the Sub-

Annex II. (page 19). As a result, we have a simple and practical decree,

which confers on Egypt a new constitution, more in conformity with her

needs and with the actual facts of the situation. That this substantive

decree will receive the assent of the Powers cannot for a moment be

doubted ; but, should any difficulties be raised, France pledges herself,

by Article ix., to afford us her diplomatic support. When that is said,

all is said.

The net result is that the Single Control becomes legalised, regu-

larised, and permanent, by the tacit or direct assent of the only Power
entitled to contest it ; the dnsse de la Dette resumes its original function

as the authorised receiver of revenues assigned to the service of the

Debt, and is shorn of all its arrogated powers of dictation or interference

in the Administration ; whilst Great Britain accepts responsibility for

the due observance of Egypt's obligations. In a word, we make a clean

SAveep of European intervention in Egypt, leaving only a few minor out-

works which will be reduced when the country is in a position to dispense

with them—such as the Mixed Tribunals and other derivatives of the

Capitulations. In return, we pledge ourselves to observe the trentv

obligations under the Suez Canal Convention (1888), which is technic-

ally violated by our predominant position in Egypt ; but, by eliminating

two executive stipulations 1 incompatible with Lord Salisbury's reserva-

tion, 2 the execution of the Treaty is tacitly confided to Great Britain, as

the recognised protectoral Power.

1 Under Article vin., namely (1) " Under any circumstances, they [i.e. the Agents iu Egypt
of the signatory Powers] shall meet once a year to take note of the due execution of the

Treaty"; and (2), "A Commissioner of the Khedive may also take part in the meeting,

and may preside over it in case of the absence of the Ottoman Commissioner." The
significance of these elisions is obvious.

2 This reservation was a repetition of the British reservation attached to our Draft
Treaty, submitted to the Commission held at Paris in 18S5, which reads as follows

:

''The Delegates of Great Britain, in presenting this text of the Treaty as the definitive

system destined to guarantee the free use of the Suez Canal, consider it their duty to

formulate a general reservation as to the application of its provisions in so far as they
would not be compatible with this situation (namely, the present transitory and excep-
tional position of Egypt), and might fetter the liberty of action of their Government
during the occupation of Egypt by the forces of her Britannic Majesty. "—Egypt, No.
19 (1885), p. 305.
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Lord Lansdowne, in his covering despatch to Sir E. Monson (8th

April, 1904), states :
" We still maintain our view as to the right of the

Egyptian Government to pay off the whole of their debt at any time

after 1905." It was precisely this right, or leverage, which gave us the

power to bring about the present definitive settlement; although, as Lord

Cromer points out, to borrow with one hand and pay off debt with the

other is not sound finance, seeing that capital expenditure is exception-

ally remunerative in Egypt. Instead, therefore, of redeeming and con-

verting the Debt at the end of 1905, the complaisance of France enables

us to extend that period to 1910 for the Guaranteed and Privileged

Debts and to 1912 for the Unified Debt, to the commensurate profit of

the bondholders.

The outstanding capital of the Egyptian Debt, at the end of 1903,

was £102,187,000, of which £8,804,000 was held by the Caisse and the

Egyptian Ministry of Finance, leaving £93,383,000 in the hands of the

public. Of this amount, France and England hold about equal shares, a

trifling residue being subscribed by other nationalities. The Daira

Sanieh 4 per cent. Loan and the Domains 4§ per cent. Debt will be paid

off by sales of land : the former in 1905, when over £3,000,000 will fall

in to the Egyptian Government; the latter in 1915, when an additional

£2,000,000 will accrue by the liquidation. The 3 per cent. Guaranteed

Debt will be extinguished by operation of the annuity, which includes a

sinking fund, in 1948. There remain the 3£ per cent. Preference and

the 4 per cent. Unified stocks, amounting (at the end of 1903) to

£87,099,740, the redemption of which is postponed by the Agreement

with France.

The ordinary surplus of revenue over expenditure is little under

£2,000,000 a year, and shows a reliable tendency to increase. " Thus,

it may be said," says Lord Cromer, 1 " that, without trenching on the

Reserve Fund necessary for the security of the bondholders, a capital sum
of 8| millions (5i millions Conversion Economies, and 3 millions Daira)

might, within a short time, be made available for capital expenditure."

Annual charges, now amounting to £E7 13,000 (including the Reservoir

annuity of £E153,000, which expires in 1933), will one by one dis-

appear from the Egyptian Budget by the end of 1948. The financial

prospects of the country are, therefore, very promising. Moreover, the

Suez Canal Concession expires in 1968.

That Egypt has reached a stage of financial stability and buoyancy,

when it becomes more profitable and economically legitimate to invest in

capital expenditure—extending her business operations, so to speak

—

rather than further to reduce her debt, may be seen from Lord Cromer's

recent Report. His remark that the 3| millions expended on the Assuan

dam and Assiut barrage have done more to benefit Egypt than all the

hundred millions squandered by Ismail is the best epitaph on the old

order of tilings now passing away. Our Agreement with France endows

her with the rights of a discharged bankrupt. Not to be hampered and

mulcted by the ridiculous restrictions of "authorised expenditure," and

Egypt, No. 1 (1904), p. 5.
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to be permitted to dispose freely of her hoarded millions in the Conver-

sion Economies Fund, which served only as an unprofitable and extrava-

gant Sinking Fund, is a boon which those who have knowledge of the

extraordinary profits of reproductive expenditure in Nileland can

adequately appreciate.

The Caisse de la Dette, which was the stronghold of internationalism

in Egypt, and more potent than the diplomatic body, is reduced to an

extra-territorial department of the Ministry of Finance—a mere clearing-

house, so to speak. Instead of receiving direct the assigned revenues

for the service of the Debt, aud doleing out to the Egyptian Government
an inadequate allowance for administrative purposes, whilst tying up the

rest in a stocking, the Commissioners are now restricted to the perform-

ance of their proper functions—simply, as the representatives of the

bondholders, to receive and encash the annual charges on account of

interest and Sinking Fund (the amount of which is not, I believe, to be

increased), and to pay the coupon, whilst retaining an adequate reserve

and floating balance to meet all reasonable contingencies. 1 Its decisions

are to be governed by a majority vote, and not by absolute unanimity,

as was contended in December 1896.

The Khedivial Government is thus rehabilitated by the authority

which appertains to a solvent State, and which again is invested in

Egypt, to receive its own revenues and to dispose freely of its own
surplus. It is also free to raise further loans, if necessary, although

such a contingency seems remote. On the sole guarantee of the Land
Tax,2 which supersedes the hypothecated revenues, the resources of

Egypt are henceforth subject only to the ordinary service of the Debt

;

and, after satisfying this, the balance is entirely at her own disposal. In

addition, all past accumulations are to be handed over to the Ministry

of Finance. Thus, the railways and Customs cease to be International

Administrations, since their revenues are no longer to be hypothecated

;

and one of the first and most pressing reforms will be to make adequate

provision for the growing requirements of railway traffic, upon which it

is proposed to spend three millions.

Speaking broadly, it may be said that the International fetters on the

freedom of Egypt have been removed by the formal renunciation of French

opposition and by the abdication of the Caisse dt la Dette. The few

that remain—apart from the Capitulations, Consular Courts, and Mixed
Tribunals—are relatively insignificant, and will be discarded in due

course. Unity of jurisdiction is merely a question of time : so soon as

the National Tribunals are able to prove their efficiency and to inspire

1 At present the Caissehns in hand a working balance of £E1,254,000, as well as the

unpledged balance of the General Reserve Fund (which, on 31st December 1903, amounted
to £E967,000), or, taken together, the large sum of £E2

5
221,0l 0. In future it will hold a

Reserve of £E1, 800,000, and maintain a floating balance of £E500,000.
2 The Land Tax now produces £E4, 200,000. The service of the Debt, including the

expenses of the Caisse, absorb £E3,600,000. The Egyptian Government may not, without

the assent of the Powers, undertake, in certain provinces, measures that would reduce the

Land Tax below £E4,000,000 ; and the Caisse must obtain the approval of the Council of

Ministers for any increase in its budget beyond £E35,000.

VOL. XX. 2 C
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complete confidence, the Capitulations will be voluntarily relinquished

by the Powers, as France has experienced in Tunis.

There remains the question—not without importance in a country

like Egypt— whether the anomalous position of the British Agent and

Consul-General should be changed to that of a British Resident 1

? The

mere alteration of title would not only efface a few Gilbertian details of

routine (such as Lord Cromer, in his capacity as Consul-General, receiv-

ing despatches drafted by himself), but it would also fittingly recognise

and legalise the new regime which has been established in the Nile

Valley. At present, his Majesty's Agent controls Egypt and the Anglo-

Egyptian Sudan, directly and indirectly : the entire Nile Valley may
thus be said to be under British domination, and therefore collaterally

affected by British policy. His Majesty's representative at the Khedivial

Court should, in consequence, take rank in accordance with his functions.

We may look with entire confidence to the future. With a capital

of over eight millions at her command, and an annual surplus of

nearly two millions, Egypt can readily meet all her obligations to the

bondholders and provide handsomely for the growing needs of the

country, including the Sudan. The influence of every Anglo-Egyptian

official will be strengthened, and the position of every native official

assured, thereby tending to efficiency in the Administration. There will

be no longer any raison d'etre for intrigue, nor any hope of undermining

the Maison britannique. From Khedive to Fellah, all will derive benefit

from this new departure, which relieves Egypt from the heavy burdens

of internationalism and places her under the protection of the only

Power in a position to guarantee all internal and external conditions of

development and expansion.

COTTON CULTIVATION IN THE BRITISH EMPIRE
AND EGYPT.

{With Mop.)

An important blue-book by Professor Wyndham Dunstan, F.R.S.

(Cd. 2020), has recently been issued under this title, whose contents

we summarise for the benefit of our readers. As is well known, the

recent shortage in the supplies of American cotton has led to an

increased interest in the question how far this all-important plant can

be grown in British colonies and protectorates in sufficient quantities

to supply the home demand, and the blue-book mentioned gives a

summary account of the present condition of cotton production in

the areas named so far as the evidence is at present available. It is

illustrated by a sketch-map of the cotton belt of the world, in place

of which we present to our readers a more finished map.

The two following tables, taken from the blue-book, show the total

production of cotton in the United States of America, Egypt, and India

during the period 1898-1902, and also the quantities imported into the

United Kingdom during the period 1898-1903. The diagrams show
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the pre-eminence of the United States of America in the production of

cotton, and also how comparativel}' small is the production in Egypt
and India. A comparison of the tables will show further that it is only

when there is a scarcity of American cotton that serious attempts are

made to obtain the raw material from other sources.

Production of Cotton, 1898-1902.

The year given is that of the second period of the cotton season.

Imports of Cotton into the United Kingdom, 1898-1903.

•.TRY.
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[ndian cotton has taken place, India now produces but little of the long-

stapled varieties suited to the requirements of the British cotton manu-

facturer. The position is, therefore, in this respect worse than in the

period of 1861-1865, when the American Civil War led to a deficiency

in cotton similar to that now brought about mainly by economic causes.

At that time British manufacturers were still able to utilise Indian

cotton, and the deficiency in the American product was to some extent

compensated for by increased imports from India. Some efforts were

made at that time to extend the sources of cotton supply in India and

other countries, but the rapid recovery in the United States which

followed the close of the American Civil War unfortunately led to their

abandonment. The present failure in the supply of American cotton

is likely, however, to prove of a more permanent character, since, even

if the cotton monopoly with whose operations the present deficiency in

supply and rise in prices are connected should break down, the continual

extension of cotton manufacture in the southern portions of the United

States is likely to lead, in the near future, to a greater utilisation of

the raw material in the country of its production and to a fall in exports

to this and other countries. This may be illustrated by the fact that

the consumption of cotton in the southern states has increased more

than eightfold during the last twenty years.

It is, therefore, a matter of great importance to the British manufac-

turer that new sources of cotton supply should be established over a wide

area, in order to preclude, as far as possible, the occurrence of unusual

deficiencies in supply, either as the result of climatic disturbances, the

operations of speculators, or other causes. In the British territory of

this region there is undoubtedly a considerable area suitable, as regards

soil and climate, for cotton cultivation, and large enough to provide for

the present requirements of the British cotton industry, and to keep

pace with its natural increase for many years to come, provided that

cotton of a suitable quality can be grown.

In India, and especially in Burma, it is probable that the area under

cotton will be increased, especially if the high prices which have ruled

recently are maintained ; but, as has already been indicated, the bulk of

the cotton produced in India at the present time is unsuited to the

British market, and the problem, so far as that country is concerned,

resolves itself iuto the possibility of cultivating cotton of longer staple.

Similarly, as regards Egypt, but little extension of production may
be looked for, since nearly the whole of the area available for cotton

appears to have been already taken up. India and Egypt, with the

exception of an insignificant and somewhat special production in the

West Indies and in Lagos, practically account for the whole of the

cotton now produced in territory coming within the scope of this report.

It is shown in the various special sections of this report that

in a large number of British colonies and dependencies there exist

indigenous cottons yielding, even in the wild or semi-cultivated state,

fibres of a fairly good quality, which, by careful selection and cultiva-

tion, could doubtless be greatly improved ; and in this cultivation and

improvement of native varieties there probably lies, as a rule, a better
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chance of success than in the introduction of foreign forms, although,

in some districts, American and Egyptian varieties have heen experi-

mentally grown with some success. These experiments, however, in

most cases have, so far, not been conducted on a scale large enough to

prove that these varieties can be acclimatised, although sufficient

information has been gained in some instances to show that exotic

cottons can be successfully cultivated.

Among the most promising of these experimental districts are the

British Central Africa Protectorate, Uganda, the West African colonies

and protectorates, the West Indies, and perhaps Fiji, British North
Borneo, and Cyprus.

The successful establishment of cotton cultivation in these countries

at the present time will depend to a large extent on the prevailing

economic conditions, especially on the possibility of cultivating other

aud more profitable crops than cotton, as well as on the supply of

labour and the facilities for transport. Xot less important than these

to the successful and permanent establishment of the industry will be

the necessity for continual activity in scientific experiment and in the

collection of information as to the progress being made in foreign

countries in cotton cultivation, and as to the needs of manufacturers for

special varieties of cotton.

The actual cultivation of cotton is an agricultural problem, requiring

for its solution chemical and botanical knowledge, in addition to

practical experience. The present paramount position of the United

States in cotton cultivation is largely due to the operations of its well-

organised and splendidly equipped experiment stations of the Depart-

ment of Agriculture, which are continually engaged in the scientific

investigation of the innumerable problems which arise, and in the

collection and dissemination of information. Since the United States

will be the principal competitor with our colonies in the cultivation

of cotton, it is important that they should be at least as well provided

with the means of scientific experiment and advice. In the first place,

it will be necessary to establish in each colony one or more experiment

stations, and in many cases seed-farms, at which agricultural experiments

on cotton cultivation and improvement may be carried on, and where

selected seed may be grown for distribution to growers. These stations

should be in charge of agricultural experts qualified to carry out these

experiments and to give demonstrations of new methods to the native

cultivators. There are, however, in addition, a number of general

questions connected with the development of cotton cultivation the

investigation of which could be best directed, and in some cases carried

out, by a central institution in this country, in communication with the

experiment stations in the colonies and with British cotton manu-
facturers and brokers.

The Cotton Plant.

The plants which yield cotton are all included in the genus Gossy-

pium, and belong to the natural order, Malvacecb. In dealing with the

cultivated forms of the cotton plant it is extremely difficult to deter-
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mine which are true species and which are only varieties or races, since

changes in the environment or in the methods of cultivation of the plants

produce considerable variations in characters, and, consequently, great

confusion has been introduced into their nomenclature. The determina-

tion of the botanical identity of the cultivated forms is further compli-

cated by the readiness with which hybrids are produced and by the large

interchange of seed which has occurred between the different producing

countries. It is extremely important, however, that the numerous forms

of the cotton plant at present known should be carefully investigated

and classified.

The cotton plant produces fruit in the form of pods or " bolls," which

contain the seeds attached to and surrounded by the cotton filaments or

fibres, commonly called " lint." The " lint " is separated from the seeds

by a machine known as a "gin," and the "ginned" cotton is then

machine-pressed into bales which in India usually weigh four hundred

pounds, in the United States five hundred pounds, and in Egypt seven

hundred pounds.

The seeds not required for planting are employed for the extraction

of the oil they contain, which has many commercial uses, whilst the

residue or " cake " left after the expression of the oil is used as a feeding-

stuff for cattle, or, under some circumstances, as a manure.

Cotton is classed commercially as long-, medium-, and short-stapled.

The length of the fibre in the long-stapled cottons varies from 1 to 1|

inch, whilst that of the short-stapled is from f to f inch.

The most important of the long-stapled varieties is the " Sea Island
"

cotton, which is extensively produced along the shores of South Carolina

and Georgia in the United States. It is usually considered to have

originated from G. barbadense. It may be cultivated in any region having

a hot and humid atmosphere, but, as a rule, the quality of the staple is

improved by proximity to the sea, and it has been found in the United

States that it is seldom profitable to grow this variety more than fifty

miles from the seacoast. Its cultivation, which requires great care, has

been extended to the West Indies, Queensland, and other countries. The

yield of "lint" from " Sea Island " cotton is smaller than that from most

other varieties, but on account of the length and high quality of the fibre

it is adapted for purposes to which other kinds of cotton cannot be applied,

and its commercial value is therefore higher.

Egyptian cotton, of which there are several forms, is also long-stapled

and is supposed to have been derived from G. barbadense. In commercial

value it ranks next to the " Sea Island " variety.

The " upland cottons " of the United States, which compose the great

bulk of the cotton produced there, are generally of medium staples, and

are considered to have originated from G. herbaceum or G. hirsuivm. These

varieties have been introduced into Kussia and Turkestan, where their

cultivation has been attended with some success, though recent reports

indicate that deterioration takes place in about three years.

The indigenous cottons of India are examples of short-stapled varieties.

It is generally supposed that they are derived chiefly from G. neglechm,

G. herbaceum, and G. Wiglvtianvm.
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The principal demand of the British manufacturer at the present day

is for a cotton of medium staple, and this has to be borne in mind in

selecting varieties for extended cultivation. The longer stapled kinds,

such as '" Sea Island," though commanding higher prices at present, are

in smaller demand.

The Cultivation of Cotton.

Climate.—The region suitable for the cultivation of cotton may be

briefly described as lying between lines drawn about 40 degrees on each

side of the equator, or between the isothermal lines of 60" F.

The development of the cotton plant takes place comparatively

slowly, six or seven months elapsing before the crop is mature, and it is

imperative, therefore, that the warm season of the country should be

sufficiently long to maintain the necessary conditions for this length of

time. During the early period of growth the temperature should be

high and fairly uniform, since any check at this stage would arrest the

development of the plant and induce premature ripening. In the later

stages a lower temperature and a greater range between the maximum
and minimum temperatures are desirable, in order to prevent an excessive

vegetative growth and to encourage the formation of fruit.

Soil.—The physical structure and character of the soil are of the

greatest importance in cotton cultivation. In order to furnish the best

result the plants require a uniform supply of moisture, especially during

the early stages, the ideal condition being that the soil should be con-

tinuously moist, but not wet. On sandy soils, where the supply of

moisture is usually deficient, the plants are small, and their fruits, which

yield a poor quality of cotton, are produced at an early period. On clay

soils, on the other hand, the moisture tends to be excessive and the

plants grow very luxuriantly, but, unless checked at the proper time,

furnish only a very limited amount of fruit. The best soil for cotton

cultivation is a deep loam possessing good natural drainage, but able to

retain sufficient moisture to furnish a uniform supply throughout the

entire growing period of the plant.

Experiments conducted in the United States have shown that clay

soils can be greatly improved for cotton cultivation by artificial drainage,

and that the excessive vegetative growth of the plants in such soils can

be prevented by a liberal application of phosphatic manures.

The chemical composition of the soil best suited for cotton cultiva-

tion cannot be so clearly indicated, as the subject has not yet been

thoroughly worked out. The general facts relating to the abundance or

deficiency in the soil of the chief constituents of plant-food, namely,

nitrogen, phosphoric acid, potash and lime, are applicable to cotton as to

other plants. It is not possible, however, to indicate the particular per-

centages of these constituents which would be most suitable for cotton

growing, since they are found to vary considerably in different localities,

and to depend largely upon local conditions. Special experiments will

be necessary in each country in order to determine the nature of the soil

best suited for the particular forms of the plant to be grown there.



360 SCOTTISH GEOGRAPHICAL MAGAZINE.

The agricultural chemistry of cotton growing is still in its infancy,

although progress is being made in the United States as the result of

careful and prolonged experiments.

The " Sea Island " cotton is best adapted for light, fine-grained, sandy

soils containing from -4 to 8 per cent, of clay, 4 to 6 per cent, of silt, and

75 to 90 per cent, of fine sand. The amount of moisture present in

such soils is usually about 5 per cent.

The soils most suitable for the cultivation of " upland " varieties

contain on an average from 10 to 12 per cent, of moisture during the

growing season.

In Egypt the supply of water to the plants is under perfect control.

It has been found that the amount of irrigation water employed, and

the times of its application, are most important to the successful growth

of the crops. It seems probable that the moist atmosphere during the

flood time of the Nile may favourably influence the production of a long

and strong fibre.

The fact that cotton can be grown as a part of a rotation system of

crops is of great importance, and, in some instances, it is possible to grow
food crops in conjunction with cotton.

Improvement and Deterioration of Varieties.—The cotton plants of

the present day yielding medium- and long-stapled fibres are, with-

out exception, artificial varieties, that is, they have been produced

by the artificial selection of plants which have varied in the particular

direction of producing an improved fibre. In common with all

such artificial plant varieties these cottons show a great tendency to

revert to the original form. To prevent deterioration the cotton plant

must be continuously stimulated in the right direction by being grown
in a suitable environment as regards soil and climate. In spite of such

precautions it has been found, both in the United States and in Egypt,

that reversion to the primary type still occurs, and in the former country

this difficulty is overcome by sowing seed collected from plants which

show no deterioration in fibre. Any deterioration which may take place

is in this way prevented from becoming general. In India the cotton

plants are almost entirely of a reverted or degenerated type, and Sir

George Watt attributes the spread of this deterioration to the custom of

sending all seed-cotton to a central ginning factory, where the whole seed

of the district is mixed together and retailed to cultivators for sowing, no
attempt whatever being made to select seed from the best plants. Other

influences have, no doubt, also been at work, chief among which is the

fact that the Indian product, though unsatisfactory for British require-

ments, has a large and not unprofitable market in India and the Far

East. But if cotton suitable for Lancashire is to be grown in India, it

will be necessary for the Government to undertake the establishment of

farms where selected plants could be grown solely for the production of

improved seed. In the colonies in which cotton cultivation is now being

established, the cultivators should be instructed either to select their own
seed in the manner followed in the United States, or to rely for supplies

of seed for planting on seed-farms specially established.

In introducing cotton cultivation into a country, general experience
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seems to indicate that attention should be devoted, in the first instance,

to the improvement of any indigenous cottons the country may possess

rather than to the introduction of exotic varieties. The continual

tendency to reversion exhibited by cotton plants renders the acclima-

tisation of exotic kinds a matter of great difficulty.

In addition to the main problem of producing an improved fibre it is

of great importance to obtain varieties giving a large yield of "lint."

American experience seems to indicate that the conditions under which

better fibre is produced are also those under which a greater yield is

obtained. Thus the Gossypium herbaceum of the United States, which

furnishes in the uncultivated state seed-cotton containing about 25 per

cent, by weight of "lint," the staple of which varies from f to \\ inch

in length, produces under cultivation as " upland " cotton bolls yielding

from 36 to 40 per cent, of cleaned "lint," having a staple of from U to

2 inches. This general agricultural experience has been confirmed by a

series of special experiments carried out at James Island, United States,

with " Sea Island " cotton.

The Chief Cotton-producing Regions.

Europe.

Cyprus.—The cultivation of cotton was at one time carried on in

various parts of the island, but is now mainly restricted to the district

of Kythrcea and the villages in its vicinity. The land in this locality is

usually granted to the cultivator in exchange for three-fifths of the

unginned produce.

Cotton is also grown in the Mesaoria and the Carpas, but only when
the rainfall in the spring and winter is so copious as to render summer
watering unnecessary. The crop obtained under these conditions is

irregular, of inferior quality, and worth 10 per cent, less than the

produce grown on irrigated lands.

Cyprus is able to produce cotton of a high quality. The people are

acquainted with the methods of cultivation, and large areas of land are

available, especially if irrigation is extended. The chief impediments to

the development of the industry are stated to be want of capital and the

absence of a satisfactory harbour, and of direct shipment at moderate

rates to England. At present a small due of about one farthing per

pound is levied on raw cotton exported. The subject of cotton cultiva-

tion in Cyprus certainly deserves attention.

Africa.

Egypt.—The cultivation of cotton in Egypt was commenced in 1820.

The total area devoted to cotton is said to be 1,249,883 feddans (1 fed-

dan = 1-1019 acres), and nearly the whole of the product is exported.

With regard to the possibility of increasing the production of cotton in

Egypt, Lord Cromer has stated in a recent despatch that " improved

agricultural methods, carefully selected seed, and the more general use of

artificial manure " might increase the " yield on the poorer lands," but

that " no great increase of the area planted with cotton in Egypt " can
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be expected. The import of Egyptian cotton into Britain is given in

the preceding table (p. 355).

The Sudan.—The prospects of cotton cultivation in the Sudan appear
to be very favourable. It is said that the alluvial region of the Egyp-
tian Sudan, which is situated between the White and Blue Niles, is even

better adapted to the growth of cotton than the lower parts of the Nile

valley, and that the area open for the planting of cotton is ten times as

great as that obtainable in Egypt proper. The industry is already

established on a small scale at Kassala and Sennar, but the primitive

methods of cultivation adopted cause much loss of material. The
climate is admirably suited to cotton cultivation, and according to

Slatin Pasha's report of July 1902, "cotton of an excellent medium
cpiality is even now grown, and there is no reason why the Sudan should

not furnish good cotton for the cotton market."

Rhodesia.—In the report of the British South Africa Company (Feb.

1903) it is stated that experiments in cotton cultivation are being con-

ducted in Rhodesia on an extensive scale with every prospect of success.

Cotton of excellent quality grows wild in many districts, and there is

every reason to believe that it can be successfully cultivated.

British Central Africa Protectorate.—Cotton has long been grown in

Central Africa, and is found in a semi-wild state on the Zambesi and
elsewhere. Experiments in its cultivation were begun under Govern-
ment auspices in the Protectorate in 1900. During the year ending
31st March 1903, 692 lbs. of cotton were exported to the United King-
dom, and there is every probability that cotton cultivation will become
the staple industry of the Protectorate.

East Africa Protectorate.—About ten years ago experiments in cotton

cultivation were commenced here, but were abandoned, partly on account

of the labour difficulty. Circumstances have now changed, and the

labour difficulty appears to have been largely overcome. Large areas in

the provinces of Tanaland, Seyidie, Ukamba, and the Gosha district of

Jubaland are adapted to the cultivation of cotton. Soil and climate are

suitable, irrigation would be easy, and transport to the coast offers no
difficulty.

An indigenous cotton is already grown by natives along the banks
of the Juba River and on the Bajoon Coast, where a rough native cloth

is made from it. A little cotton is also grown by Indians near Lake
Victoria, with good results.

The experience of cotton growing in the neighbouring German
colony, where preparations are now being made for the cultivation of

Egyptian cotton on a large scale, confirms the conclusion that this

protectorate deserves special consideration as a cotton-producing area.

This subject is now receiving attention from the local Agricultural

Department.

Uganda Protectorate.—In a recent report on the Uganda Protectorate

it is stated that experiments are being carried out on the cultivation

of cotton. A plantation has been laid out at Kampala, and seeds have
been sent to other parts of the protectorate. It is found that cotton can

be grown successful!}', the only difficulty experienced being in harvesting
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at the proper period. If the natives can he induced to cultivate on a

large scale, there appears to he no reason why Uganda should not meet

its own requirements in cotton, and eventually export this product.

West Africa.—The reports from West Africa on the possibilities of

cotton cultivation are of the most encouraging description. It appears

to be improbable that large quantities of cotton can at present be pro-

duced in Sierra Leone or the Gold Coast, owing to scarcity of labour.

In Northern Nigeria, to some extent in Southern Nigeria, and in the

Lagos hinterland, there is a vast field. The native population is

numerous, intelligent, and thoroughly familiarised with the cultivation

of cotton, which has been carried on in several localities for hundreds of

years in a primitive yet effective manner. The soil is for the most part

suitable : there is a heavy annual rainfall, usually a well-marked dry

season, and the country is fairly well irrigated.

Lagos.—In 1867 the exports of raw cotton from Lagos amounted to

356 tons, and were valued in Lagos at £33,191. In the following year

459 tons were exported, and even more during 1870. Owing, however,

to low prices, the natives ceased to plant for export, but have continued

to grow sufficient for home use : a remarkable decline in exports which

has taken place almost continuously since 1869.

The Egbas and the other Yorubas, especially those of Ibadan, which

is the principal cotton district of Lagos, are willing to grow cotton, pro-

vided that they can be assured of a permanent demand. In 1903

3000 acres in the neighbourhood of Ibadan and 1000 acres in that of

Abeokuta were planted with cotton. These places are connected with

the coast by a railway, and the district is amply supplied with cheap

labour and suitable land.

Sierra Leone.—A considerable amount of cotton has been grown in

the past by the natives in those districts in which the manufacture of

native cotton cloth is carried on. The methods of cultivation adopted

by the natives are, however, of the most primitive description.

A sample of cotton collected at Mafweh, on the Bum River, was for-

warded to Kew in 1890. This cotton is not the wild or bush variety,

but is planted by the natives for making the above-mentioned cloth. It

is stated that this plant is very easy to cultivate, gives a good yield, and

could be readily grown on a commercial scale.

Samples of Egyptian cotton seed which were experimentally planted

in 1890 did not, on the whole, yield successful results.

The native cotton appears to be of fair quality. The planters are

of opinion that the quality and staple of the native cotton might be

greatly improved by more careful cultivation. Every encouragement is

being given to the natives to take up the industry, the Government

having arranged to accept raw cotton in payment of the house-tax.

There is a large amount of land suitable for cotton cultivation avail-

able in the colony.

Gambia.—A native cotton has been cultivated in this colony in

primitive fashion for generations, and small quantities have occasionally

been exported to the neighbouring French possessions. From this

cotton are made the native cloths, for which there is a great demand.
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Gold Coast.—In 1890 an acre of land at Aburi was planted with

Egyptian cotton seed. The plants grew remarkably well and yielded

a good crop of cotton.

An expert has also visited this colony on behalf of the British Cotton-

growing Association, and has sent to England specimens of the native

cotton. These are stated to be of fair quality. The native method of

cultivation is very primitive, but the natives are intelligent and very

anxious to learn improved methods.

Considerable quantities of the best varieties of cotton seed have been

recently distributed to native chiefs in the neighbourhood of the Volta

liiver, and an expert is now visiting in this district with the object of

selecting suitable areas for planting, and of instructing the natives in

the cultivation of cotton. Owing to the absorption of native labour for

mining operations, it is doubtful whether any great development of

cotton growing is possible in this colony at present, except, perhaps,

on the eastern side.

Northern Nigeria.—In this country there is a vast territory,

much of which appears to be suitable for cotton. Cotton growing has

been long in existence, and there is an extensive manufacture of cotton

cloths at Kano. The most serious difficulty is the question of transport,

and it seems doubtful whether cotton can be economically exported from

the interior of the protectorate unless a railway is constructed from the

Niger to Kano.

Southern Nigeria.—Cotton has long been grown by the natives

in many parts of the protectorate. An expert has recently started work
at Nkissi, and has organised experiments with the object of improving

and extending the cultivation of the indigenous cotton. Previous

experiments made with American seed gave inconclusive results as to

the possibility of cultivating exotic cotton in the protectorate, but gave

evidence as to the best time of planting, namely, about June.

The British Cotton-growing Association has now determined to

commence cotton cultivation in certain selected districts of Southern

Nigeria. The Colonial Office has arranged with the Board of Trade to

send a member of the Scientific Staff of the Imperial Institute to

co-operate with a local Forestry Officer in selecting these areas. The
Sobo Plains, near the coast, and the Uromi district, near the Niger,

will be specially considered. It is stated that labour can be arranged

for and that transport is easy.

Mauritius and Seychelles.—Cotton is grown in both these colonies

by the natives for their own use. The cultivation is very limited in

extent, and no attempt appears to have been made in recent years to

extend it. Efforts, however, are now being made to increase cotton

cultivation in the Seychelles, which, in the opinion of the Curator of the

Botanic Station, will prove very profitable in the outlying islands of

the Archipelago. The variety grown is Gossypium barbadense, but no

information is available regarding the amount produced.

St. Helena.—The indigenous cotton is Gossypium latifolium, which

is stated to grow freely and to yield good supplies of fine cotton. A
specimen of this cotton is shown in the Economic Museum of the Boyal
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Gardens, Kew. The area suitable for cultivation in the island is

small.

Asia.

India.—The first systematic attempt to investigate the cottons of

India was made more than a century ago, when Dr. A. Hove was

commissioned by the British Government to study the cottons of the

country. Dr. Hove's report shows clearly that the product then grown
in the western states of India was much superior to that now generally

produced there.

In the early days of the British cotton manufacture the material

employed was almost entirely of Indian origin, but about the period

1796-1800 the West Indies appear to have become the source of the

best and largest supply, to be superseded in turn by the United States.

The causes of this decline in demand for Indian cotton in the United

Kingdom appear to have been the careless way in which the Indian

cotton was picked and cleaned, and the extensive adulteration to which
it was subject. This state of things naturally led manufacturers to

prefer the clean and uniform American cottons, and the greatly improved
cotton-spinning machinery then being adopted in England was modified

more especially for the utilisation of these long-stapled cottons, with the

result that at the present time the great bulk of the cotton produced in

India (which is always medium or short-stapled) is unsuitable for the

British market.

Many attempts were made in India to combat the competition of

the American article in British markets, partly by means of adulteration

laws, enacting severe penalties against the sophistication of cotton, and
partly by attempts to cultivate American cottons in India. These latter

experiments were commenced by the East India Company, who imported

large quantities of American seed for this purpose, and have been
continued by private persons, agricultural societies, and the Govern-
ment of India during the last century with practically no result, owing
to the rapid deterioration in the character of the cotton obtained after

a few years' growth in India. One experiment of this kind may be

quoted as illustrating the difficulties experienced.

In 1838 ten planters were procured from the southern states of

America for the purpose of establishing the cultivation of New Orleans

cotton in India. Three of these experts were stationed at Broach, in

Bombay, three at Tinivelly and Coimbatore, in Madras, and four at

Doab and Bandelkhand, in Bengal. With varying success the experts

continued their efforts until it became manifest that no permanent
improvement could be effected. Besides many natural difficulties, much
opposition was encountered from the natives. This was overcome in

Dharwar only, and it is remarkable that in this district American cotton

has been successfully established, and although the "lint" now obtained

is inferior in quality to that of the original fibre, it is much superior

to that of most of the native Indian cotton.

The almost uniform want of success which has characterised these

efforts to introduce American cotton into India has also attended
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similar attempts to introduce Egyptian and Brazilian cottons, and

during recent years attention has been principally directed rather to

the improvement of indigenous varieties than to the introduction of

exotic kinds.

The cultivation of short-staple cottons appears to be slowly but

surely displacing that of the better cottons of the Broach and

Hinganghat types in India. This is perhaps to some extent due to the

fact to which prominence has been given, especially by Sir George

Watt, that the use of public gins leads to the admixture of the whole of

the cotton seed of a district, so that the whole product of the district is

inevitably brought to the same low level. This particular defect in

the agricultural system might perhaps be remedied by the inauguration

of seed-farms under Government control, from which selected seed could

be issued to cotton cultivators. On the other hand, there is evidence

that the better class of cultivators are careful to select their seed, and

that the good demand in the Indian market for a short-stapled cotton

and the reliability of such varieties in unfavourable seasons have had

much to do with the extension of short-stapled cottons in that country.

The cotton crop is most important in Bombay and Berar, but every

province and every large state has some of its area under cotton. The

area for the whole of India is returned for 1901-1902 at 14,506,000

acres, and for 1902-1903 at 15,745,000 acres, which is larger than that

of the record year 1893-1894, when the cotton area was nearly 15^
million acres. These figures include large areas in Hyderabad and other

native states. Cotton is usually grown in conjunction with some other

crop, such as Juar Sorghum. In Bombay the crop of 1899-1900 failed

disastrously, and though the following year showed some recovery, the

yield of 1901-1902 (518,396 bales of 400 lbs.) was little more than

half an average yield; in 1903-1904 the output rose to 795,233 bales,

or about three-quarters of the average crop.

The export to the United Kingdom is shown in the table (p. 355).

The exports of raw cotton have been much affected by the famines

and the consequent rise in the price of food-grains, which have caused

a contraction of the area devoted to cotton. But apart from these

fluctuations, two notable tendencies are observable in the records, namely,

a great falling off in the exports to the United Kingdom and a consider-

able increase in the amount of raw cotton taken by Japan, and although

the export to the United Kingdom recovered somewhat in 1903, this

may be attributed to the present deficiency in the American supply, and

would probably not be permanent under normal conditions.

As to the possibility of increasing the production of cotton in India,

investigations are still in progress, and it appears possible that some

extension of the area under cotton may take place. But it is probable

that the prevailing economic conditions are such that cotton cultivation

under European supervision is less like to prove feasible and remunerative

than independent cultivation by the native " ryot."

Ceylon.—Numerous attempts have been made from time to time to

cultivate cotton in Ceylon, but the industry has not become firmly estab-

lished. At present only a very few acres (in 1901 40 acres, and in
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1902 295 acres) are devoted to cotton. The returns for 1902 show

7858 lbs. of cotton produced in the Northern Province, chiefly derived

from small patches grown by the natives for their own use.

There appears to be no reason why a considerable cotton industry

should not be established in North Ceylon, more especially when railway

communication with Jaffna is effected. Experiments are at present being

undertaken by the Government, and valuable help in the supply of

seed, machinery, and advice is being given by the British Cotton-grow-

ing Association. An area of 150 acres has been reserved under the

newly restored tank of Maha Illuppalama, about twelve miles from

Talawa station. On this land various kinds of cotton (Egyptian, Ameri-

can, and South Indian) are being planted in blocks of 20 to 25 acres

each, and divided by belts of rubber and cacao, both of which give

promise of success under irrigation. It is also intended to issue seed to

the villagers, to buy in the crops at fixed rates for a few years, and to

make grants of land on easy terms in order to encourage the experimental

cultivation as widely as possible.

Straits Settlements and Federated Malay States.—There is at present

no cotton industry in the Straits Settlements and the Federated Malay

States, and no immediate prospect of one being established. The con-

ditions are probably not unsuited to the cultivation of cotton, and in

the event of the industry being taken up, the production of a short-stapled

cotton would appear the most probable from the evidence at present

available.

British North Borneo.—Cotton is not grown in British North Borneo

to any great extent, and hitherto the native variety only has been pro-

duced. It is considered that in the hands of Europeans the quality of

the native cotton could be much improved. The value of the exports of

raw cotton from British North Borneo in 1900 amounted to §61861.

The British North Borneo Company state that plenty of labour is avail-

able, and that they will give every encouragement to the extension of

cotton cultivation.

The West Indies.

The experimental work now being carried on in the West Indies

had the advantage of favourable initial circumstances. "Sea Island"

cotton is indigenous to the "West Indies, and " upland " cotton,

if not actually native, is thoroughly acclimatised. In 1657 cotton

was cultivated as a minor crop on many sugar estates in Barbadoes.

Early in the eighteenth century it was of importance in Jamaica, and

was also grown in St. Lucia, Trinidad, and elsewhere. So important

was the industry in those days that the AVest Indies were able to fur-

nish about 70 per cent, of all the cotton used in Great Britain. Sub-

sequently the industry was abandoned, and in 1900 it existed on a

commercial scale only in the small island of Carriacou. The principal

cause of the abandonment of cotton cultivation was the greater profit to

be obtained from sugar cultivation. Owing to the decline of the latter

industry, it appears probable that in some parts of the West Indies
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cotton may now be grown in place of the sugar-cane, whilst in other

parts it may form a valuable subsidiary crop, or perhaps be grown in

rotation with sugar.

The problem in the West Indies is thus not the establishment of an

entirely new industry, but rather the revival of an old one under

economic conditions different from those under which it was formerly

carried on with success.

The conditions prevailing in the West Indies appear to be favour-

able to the re-establishment of the industry. In many of the islands

there is land already cleared, and well adapted to cotton cultivation.

Soil and climate are known to be suitable, and, in at least some of the

islands, an adequate supply of good labour—a factor of the utmost im-

portance—is obtainable at comparatively low cost. On estates now
devoted to sugar the introduction of cotton involves no disorganisation

of the present cultural system.

Recent work in the West Indies dates from 1900, when the Imperial

Department of Agriculture, with the co-operation of the Local Agricul-

tural Society, started some experiments in St. Lucia with the object of

bringing into cultivation lands that had once been under sugar, but had

been abandoned owing either to poverty of the soil or the arid nature

of the climate. Later in the same year cultivation was started at the

Experiment Stations in Antigua and Montserrat.

The results of these early efforts having proved satisfactory, experi-

ments have been carried on in many of the other islands. At the present

time the most promising localities for cotton are stated to be the Grena-

dines, St. Vincent, Barbados, the south-east portion of St. Lucia,

Montserrat, the south-east of Antigua, Xevis, St. Kitt's, and the Virgin

Islands.

As the conditions vary greatly in different parts of the West Indies,

it will be of advantage to review separately the efforts made in the

several islands.

Cotton was formerly an important crop in Trinidad. It is stated

that at present there are about 52| acres under cotton, some 340 lbs. of

seed having been sown, of which 46 per cent, germinated. Recent

reports state that on about half of the estates the cotton is growing

well, and on the remainder it is in fair condition.

Cotton of excellent quality was formerly grown in Tobago. No
information is available regarding efforts to re-establish the industry,

but the extensive plains in the south-west of the island have been

suggested as a suitable locality.

In 1803 Grenada with its dependencies is reported to have produced

4709 cwts. of cotton. There appears to be no prospect of any con-

siderable attention being paid to cotton in Grenada itself in the

immediate future.

This product is at present grown solely in Carriacou, the largest of

the Grenadines (a chain of small islands between St. Vincent and

Grenada), which is less than 9000 acres in area. The island is subject

to droughts, due probably in part to the destruction, for firewood, of the

original forests. Cotton is now, and has been for many years, the only
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crop cultivated for export. The cotton industry is mainly in the hands

of small growers, and is not conducted on any very definite system.

The cultural operations are of the simplest character; food crops, such as

maize and peas, are usually planted between the rows of cotton. The

cotton plants are allowed to remain in the ground for a number of years,

and are cut back annually to within a foot of the ground. Xo tillage is

attempted beyond two or three weedings a year, and no manure is

applied. The yield is poor, both in quality and quantity.

Cotton experiments were commenced in St. Lucia in 1900. In 1902

there were 50 acres under cultivation, and in 1903 120 acres, with every

probability of the area increasing more rapidly in the future.

The reports on the experimental work in St. Vincent indicate satis-

factory progress. " Sea Island " proved more vigorous than " upland
"

cotton, but both these varieties are now grown in about equal quantities.

25,580 lbs. of cotton, valued at £328, were exported in 1901, and

54,016 lbs., valued at £475, in 1902, mainly to the United Kingdom.
Cultivation by small proprietors is rapidly extending. The total area

under cotton is now 527 acres.

Experiments were commenced in Barbados in 1902, when 16 acres

Avere planted on various estates. For 1903 the estimated area was

1200 acres, the largest area on anyone estate being 60 acres. "Sea
Island " cotton is the kind principally grown. From returns available

from two estates the yield is shown to be over 500 lbs. of cleaned cotton

per acre.

Four hundred and fifty acres were planted with cotton in Antigua in

1903. "Sea Island" seed has been extensively distributed, and its

cultivation is encouraged by the Government. During the past year the

experiments suffered from drought, but yields of 400 and 500 lbs. per

acre were reported. Cultivation is also being undertaken in Barbuda.

Efforts are being made to establish cotton cultivation in the Leeward
Islands. The Government is advancing £5000 to small growers for

preliminary expenses, and the British Cotton-growing Association has

guaranteed one-half of any losses that may occur.

About 700 acres were estimated to be under cotton for the season

1903-1904 in Montserrat. "Sea Island has given the best results as

regards both quantity and length of staple. It is estimated that 10,000

acres of land will be available for cotton, in a three-year rotation, giving

about 3300 acres available annually.

In St. Kitts and Xevis 324 acres were planted in 1902, and in 1 903
one estate had 350 acres. On an estate which had a considerable area

under cotton the average yield of "lint" in 1902 was about 400 lbs.

per acre. The prospects for the industry are stated to be good.

Little detailed information in regard to Jamaica is available, but

cotton seed has been actively distributed.

It is stated that in 1857 about 1,100,000 lbs. of raw cotton were

imported into the United Kingdom from the Bahamas. At the present

time comparatively little cotton is grown in the islands, and the export

for the year ending 31st March 1903 amounted only to 1300 lbs.

British Guiana.—On the coast-lands near Berbice two kinds of cotton,

VOL. XX. 2 D
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known locally as "Bush" and "Creole," grow wild. This colony is

stated to possess large tracts of land suitable for cotton cultivation.

British Honduras.—Cotton grows wild in British Honduras, and recent

experiments have shown that it can be successfully grown there. The

question of establishing cotton cultivation is under the consideration of

the local Society of Agriculture and Commerce.

Australia.

Queensland.—In Australia two attempts, each of considerable magni-

tude, have been made to establish cotton growing as one of the resources

of the country ; but in both cases, after a trial lasting for several years,

the industry died away, and up to the present it has failed to become

permanent. Both attempts took place in Queensland, which possesses a

climate and soil well suited to the growth of the cotton plant, as was

proved as far back as the year 1828, in the early days of the colony,

when, under the direction of Captain Logan, some progress was made in

this cultivation, and a bag of cotton sent to London from Moreton Bay

•was reported to be of excellent quality.

The first period was in the sixties, at the time of the American Civil

War. In 1862 14,344 lbs. of cotton were exported, of an average

value of Is. lid. per lb., and from that date up to 1871, 8,000,000 lbs.

were exported ; a heavy state bonus on every bale of cotton exported

helped to stimulate the industry. The idea at that time was that

Queensland should share in furnishing the supply of raw material to the

cotton factories of Lancashire. Later on it was decided to abolish the

subsidy, and very rapidly cotton ceased to be cultivated to any but the

most trivial extent, and during the two years 1887 and 1888 not one

acre was planted throughout the colony.

Then the idea of manufacturing their own cotton fabrics in the

colony came to the front, and led to the second period of cotton grow-

ing. The Queensland Parliament sanctioned the payment of a sum of

money to the first factory which turned out a quantity of manufactured

cotton. With this inducement a company was formed and a factory

established at Ipswich, a town twenty-three miles from Brisbane, and

thus, with a prospect of a market at their doors, the farmers of West
Moreton again included cotton among their crops. This revival, how-

ever, was short-lived, lasting only from 1890 to 1897, when financial

difficulties brought the operations of the Cotton Manufacturing Company
to an end, and by this misfortune cotton growing was stopped for a

second time in the colony. It was proved, however, that cotton could

be grown, and experience was gained as to the soils that should be

selected. Errors were made in planting on rich alluvial lands, where

the plant grew vigorously, but produced wood rather than cotton fibre,

and on the other hand soils were also cultivated which were totally

unfitted for the crop.

One difficulty attaching to the cotton-growing industry is the amount

of labour demanded in picking, as during the harvest the whole crop

requires to be gone through every day, or, at least, every other day, to

cull the fibre as soon as the bolls are fully open. Although the work is
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light it involves an outlay of much time, and this renders the crop only

profitable when child labour, or other cheap labour, is available for the

purpose. Hence the labour conditions in Australia seriously affect the

question of re-starting the industry, but hopes are entertained that

cotton may be grown in districts where the white colonist can cultivate

it on innumerable small holdings, capable of being managed by a white

family with occasional hired labour. The chances of finding a satis-

factory cotton-picking machine are not great, as, although numerous

forms have been invented in the United States, none seem yet to have

achieved marked success. It is stated that the Government of Queens-

land is now collecting information regarding the possibility of cultivating

cotton in the colony and New Guinea with a view to re-starting this

industry.

New South Wales.—In New South Wales the possibility of the suc-

cessful cultivation of cotton has been proved by trials in numerous

localities, showing that the soil and climate of extensive districts are

suitable for the purpose, and it is considered that it would yield a fair

remuneration. The reason cotton has not been grown is attributed to the

fact that agricultural labour has found sufficient employment in connec-

tion with other and more remunerative crops. Experiments have been

tried, with satisfactory results, in the northern portions of the colony, in

the neighbourhood of Sydney, and at artesian bores on the inland plains.

The plant is well adapted to the climate, and has been found to thrive

when other crops have succumbed to drought, and samples of the cotton

grown have proved to be of good strength and staple.

South Australia.—In the northern territory of South Australia experi-

ments indicate that cotton can be grown in certain places. A sample of

the produce of a small-scale trial has been received at the Imperial

Institute, and is of good quality, being of satisfactory colour and fairly

long staple.

Fiji.—It is stated that a large area in this colony is suitable for

cotton, and there was formerly an export trade in the raw material, but

this has now ceased.

THE ECONOMIC DEVELOPMENT OF NYASALAND :

A NOTE ON SCOTTISH ENTEEPRISE.

By S. H. F. Capenny.

Scotland and Scotsmen have had much to do with the opening up of

Nyasaland to civilisation and commerce, and have devoted much energy

and enterprise to the work of economic development. Following their

great forerunner, Dr. Livingstone, animated most of them by motives akin

to those that inspired him, and seeking to promote and achieve the high

aims which he had in view, a goodly band of Scotsmen have cast in their

lot with that part of Central Africa with which the name of Livingstone

is chiefly associated. First some have gone as ministers, medical men,

teachers, and mechanics, to be occupied in the work of the Scottish

mission-fields; then others as traders and agents, chiefly of the African
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Lakes Corporation, in the field of commerce ; finally others on their own
account as planters and agriculturists.

Although minerals, including gold and coal, have been discovered in

several districts, and mining will ere long in all probability give occasion

for localised and concentrated industries, the economic development of

Xyasaland is chiefly concerned with the work of planting and agricul-

ture. For fully a decade the best energies have been devoted to the

work of development in this direction. After many efforts it is believed

that Xyasaland has at length hit upon the staple which affords good
promise of success in remunerative production for the markets of the

world, and chiefly for the market of Great Britain.

The name that is chiefly associated with the inauguration of the

planting industry in Xyasaland is that of the late Mr. John Buchanan,

G.M.Gr., who is known among the natives as Makanani. Like the com-

mercial development as represented by the African Lakes Corporation,

the planting industry is an offshoot of the Scottish missions. At first

Mr. Buchanan was connected with the mission of the Church of Scot-

land, then became a planter on his own account with estates at Blantyre

and Zomba, and final!}-, in the days before the British Protectorate, was
appointed H.B.M. Consul for Central Africa at Blantyre. It was with

the production of coffee that Mr. Buchanan, along with two brothers, was
chiefly occupied. The coffee plant was introduced into Central Africa

from the Edinburgh Botanical Gardens in the year 1878 by Mr. Jonathan
Duncan of the Church of Scotland Blantyre MissioD, but it was first

turned to commercial account by Mr. John Buchanan on his estates of

Mlungusi at Zomba and Michiru at Blantyre. It is well known that

Xyasaland coffee has won a high position in the produce market of

London.

As an illustration of the rate of progress in coffee planting, the

position of the Buchanan estates as estimated by their manager in

1900-1 may be cited. It was then calculated that the total amounted
to some 1120 acres, and would in that year by replanting and extension

amount in all to some 1200 acres. The following is an analysis and
estimate for valuation made by the estate manager for the year

1900-1 :—

Coffee in bearing, 363'53 acres, valued at £18 . £6534
Planted 1897-98, 177*44 „

Planted 1898-99, 91*80 „

Planted 1899-1900, 280-60 „

Planted 1900-1, 207-45 „

Cleared for planting, 19 „ .,

15
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by Scottish enterprise. Then occurred the amalgamation of many
separate estates into one concern and the introduction of cotton planting.

In 1900-1 the Buchanan estates, as all the brothers were dead, came

into the market. In the course of 1901 a company was formed, with

headquarters in Edinburgh, designated Blantyre and East Africa, Limited,

which purchased not only the Buchanan estates, but several other

important estates, and thereby became the leading representative of

Scottish enterj^rise in the planting world of Nyasaland, just as the

African Lakes Corporation of Glasgow is its leading representative in

the field of commerce. Its general manager in Africa is Mr. B. S. Hynde,

who is a Fellow of this Society, and is a former chairman of the Chamber
of Agriculture and Commerce, Blantyre.

In order to show the physical and economic conditions of the lands

that are in process of development, as well as the local distribution of

the estates, the following list derived from a tabular statement prepared

in 1901 gives a succinct topographic account:

—

BLANTYRE AND EAST AFRICA, LIMITED.

Estates axd Lands.
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In order to follow the process of economic development of such lands

and estates, it is necessary to have precise details in order that the

characteristics and conditions of cultivation may be displayed. But

such details are not generally at hand or even at command. The follow-

ing list, therefore, affords such desiderated evidence in detail. It gives

for the present season, 1903-4, the approximate number of acres in

cultivation of the chief crops, not including such minor crops as chillies,

and food crops, such as maize (chimanga), millet or sorghum (mapira),

and cassava or manioc, for local consumption.

BLANTYRE AND EAST AFRICA, LIMITED.

Estates under Cultivation, 1903-4.

Ks] ATE.
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to 350 acres of cotton, 310 of coffee, and 100 of tobacco planted in the

Blantyre district : 200 of cotton, 70 of coffee, and 100 of tobacco in the

Xamasi district : 590 of cotton, 240 of coffee, 230 of tobacco, and 20 of

sugar in the Zoruba district; 3G0 of cotton and 100 of tobacco in the

Chikala district; 150 of cotton, 80 of coffee, and 50 of tobacco in the

Cholo district; 30 of cotton, 100 of coffee, 30 of tobacco, and 50 of tea

in the Mlanje district ; 60 of cotton and 60 of coffee in the district

of the Upper Shire. It is estimated that the total produce of all

these different estates will amount to 160 tons of cotton, 75 of coffee,

and 90 of tobacco.

It will be seen that cotton heads the list. In the season of 1902-3

there were planted only a few patches of cotton in order to produce

some samples for the Lancashire market. As the cotton of Xyasaland

has been well reported on, it is believed that this will become the

leading staple in the economic development.

In a paper read before the Manchester Statistical Society, February

10, 1904, on the work of the British Cotton-growing Association,

which was formed in June 1902 at Manchester for the promotion of

cotton-fields within the Empire. Mr. J. Arthur Hutton, Vice-Chairman

of the Association, devoted a paragraph to the prospects in Xyasaland

derived from the operations carried on by several of the industrial

missions, trading companies, and planters. "The Association, he said,

"has sent out a number of gins and agricultural implements, and has

also supplied a large quantity of seed. Some excellent samples of

cotton have been grown from Egyptian seed, and it is now certain that

we have here one of the most promising fields for future supplies. A
considerable acreage has been put under cotton, and in addition separate

advances of £1000 each are being given this year to two planters, under

Government supervision, and gins and other machinery are being

supplied. At least 2000 acres will be put under cotton, and the crop,

when marketed, will be sent to the Association for sale, and after re-

payment of the advances and expenses the balance will be handed over

to the planters. If these two experiments are successful, it would

certainly be advisable to extend very largely this system of advances.

There is plenty of suitable land and a good supply of cheap labour,

unless serious drafts are made on the latter for the South African gold

mines, and we are informed that it might be possible to get one or two

hundred thousand acres under cultivation in 1905. Of course the

financing of such a large scheme as this is altogether beyond the existing

funds of the Association, but there should be no difficulty in finding the

necessary money by some means or other."

As it has been shown in the above account that on the Blantyre and

East Africa estates alone there are not less than 1740 acres of cotton

planted this year, the total amount for Xyasaland must be consider-

ably above that named by Mr. Hutton.

There can be no doubt that Xyasaland is well fitted by soil and sky

for the growing of cotton. There the wet season from Xovember to

April, which favours germination and growth, is followed by the dry

season, which secures good condition in the picking. Now that the
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railway is in course of building from Chiromo to Blantyre, the much-

needed facilities for transport will not now be long delayed.

In view of these possibilities of economic development in the direction

of growing cotton, it is not unfitting to call to mind that Dr. Livingstone

recognised the capabilities of Nyasaland for the production of cotton,

and that he had this in view when he set out on his last visit to Central

Africa. It is now wellnigh forty years since that time, but it is at a

like occasion in the economic history of Lancashire—days of cotton

famine, that Livingstone's aim is likely to be achieved, for Nyasaland

promises to become one of the permanent cotton-fields of the Empire.

PROCEEDINGS OF THE ROYAL SCOTTISH GEOGEAPHICAL
SOCIETY.

At a Council meeting on 27th May 1904—George Smith, LL.D., CLE.,
in the Chair—it was unanimously resolved that Professor James Geikie,

D.C.L., LL.D., F.R.SS.L. and E., should be nominated for the President-

ship of the Society, in room of Sir John Murray, K.C.B., F.R.S., who
retires at the close of the present session. It was also resolved to present

the Livingstone gold medal to Commander Robert Scott, R.N., M.V.O.,

the leader of the National Antarctic Expedition, for his valuable work in

the Antarctic. The following ladies and gentlemen were elected Members
of the Society :

—

Mrs. J. Saville Patmore. "Walter Neilson.

Theodore F. Van Wagenen. Sir William Willcocks.

George W. Watson. Horace Gavan.

Mrs. Guthrie. S. Paterson.

Miss Paterson. Arthur Alley.

J. Fyfe. Mrs. Snelling.

J. Kinsey.

The Council also agreed to take over the Geographical Exhibition

recently got up in London by the Geographical Association, and have it

exhibited in Edinburgh from the beginning of July till the end of

October, under the auspices of the Society.

At a Council Meeting held on the 14th June—Professor James
Geikie, F.R.S., in the Chair—it was unanimously resolved to present the

Society's gold medal to Mr. AY. S. Bruce, the leader of the Scottish

Antarctic Expedition, in recognition of his valuable work in the

Antarctic.

The following were elected Members of the Society :

—

James Johnston. Mrs. J. Lauder Thomson.
Miss Marian Davis. Peter Whyte.
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GEOGRAPHICAL NOTES.

AFRICA.

A Journey in Cvrenaica (Barca).—In the Bollettino of the Italian Geographical

Society for Nov. 1003, Major Andrea Pedretti gives an account of a journey in this

region, with a carefully written itinerary of his route from Derna to Bengazi. The

contrast between the past and the present, as emphasised by the frequency of the

important ruins he passed, is melancholy. Of the two chief races of the country,

the Kabyle and the Arab, the former have always been distinguished as cultivators

of the soil ; but the author asserts that they are too often driven to a degenerate

n>iuadic existence by the exactions of the Turkish tax-gatherer, to escape whom

they desert their villages, and hide in the forests.

The Anglo-German Boundary Commission and Lake Chad.—In connection with

Captain Lenfant's observations on Lake Chad, given in our last issue, it is of some

interest to note that the members of the joint Anglo-German Boundary Commis-

sion, which has been engaged for so long in surveying the country through which

the Anglo-German frontier between Northern Nigeria and the hinterland of the

Kamerun is to be drawn, have not been able to agree on the actual demarcation

of the frontier line. The explanation is, that the Commissioners were unable to

agree as to where the actual shore of Lake Chad was to be drawn. Observations

extending over a number of years, made for the most part by French officers, have

shown that the water of the lake is gradually receding from the eastern shore,

which is fringed by an archipelago of islands, some of which are gradually becom-

ing attached to the mainland. There is a certain amount of evidence to show

that simultaneously with this receding of the water there is a gradual advance of

the lake in a westerly direction. But, apart fiom the question of any permanent

shifting of the lake bed towards the west, it has been determined that during the

rainy season the waters of Lake (had overflow the western shore to a breadth of

some miles, and the contention of the Geiman Commissioners is that the extreme

limits of this flood water must be regarded as the shore of the lake, while the

contention of the British Commissioners is that this flood water cannot be re-

garded as part of the lake proper. One result of the labours of the Commissioners

has been definitely to determine that the important town of Dikoa, the former

headquarters of the Sultan Rabak, which is shown on the rough map accompany-

ing the agreement as on the German side of the frontier, undoubtedly lies on the

British side. Dikoa is at present in the occupation of the Germans, by virtue of

an arrangement by which their occupation was not to be held to establish any

claim of right.

Exploration in the French Congo.—In vol. xix. p. 551 of this Magazine, some

account was given of M. August Chevalier's mission to the Fiench Congo. The

full results of the mission will be found in La Gecgrophie for May 15, under

the title " From the Ubangi to Lake Chad." The expedition lasted from July

1002 to December 1903, and has been singularly fruitful in results. M. Chevalier

entirely confirms the observations of others as to the gradual desiccation of the

whole Chad region, or, as he prefers to put it, he finds that " the Sahara is

spreading southward over the Soudan." The Chad is, he considers, only a

dependence of a vast estuary made up. by the union by a network of canals of the

Shari and all the other streams which lie between it and the Wadai— a great river
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now reduced to the condition of a wady almost always dry. There is even, he

considers, reason to believe that the great trunk made up of all these tributary

streams in former days penetrated into the Sahara, and after rounding the massif

of Borku crossed the Libyan desert, and like the Nile poured its waters into the

Mediterranean. The present process of desiccation is not continuous, for at

intervals the Chad rise3 above its boundaries, and floods regions Avhich may take

years to drain. But there is nevertheless evidence of a drying process over a

wide area of Central Africa.

As to general conclusions from his observations, M. Chevalier points out that

between the equatorial forest on the south and the desert on the north there is in

Central Africa a broad, well-defined zone—the Soudan—which consists of plains

and rocky plateaux, dipping at a slight angle to the north. Of this band France

possesses a very important part, whose future has been determined by the

existence of the Soudanese empire. The region is inhabited by natives of a high

degree of development, who have long cultivated the land, and to whose methods

of cultivation is to be ascribed the disappearance of forests in the region. But for

the influence of man the equatorial forest would doubtless have extended up to

the limit of the desert. The native civilisation within this region was, however,

checked by the development of the slave trade, which not only led to the devasta-

tion of vast regions, but which destroyed the stability necessary to the evolution

of prosperous communities. But the region is admirably adapted for cultivation

on the large scale, and it is hoped that under French influence progress will be

rapid, as the natural advantages are certainly great.

The Lake Chad Expedition.—The scientific expedition which left England in

February, under Lieutenant Boyd Alexander, for the forest region between the

west coast and Lake Chad, arrived, according to the daily press, in canoes at Ibi,

250 miles up the Benue River, in April. The expedition had two sectional steel

boats, and other canoes, with stores, etc., followed up the river. The explorers,

all of whom were in good health, had already been making some collections on

the Benue, and intended landing at Ibi with a view to pushing north into Bauchi.

It was intended that the boats should proceed further up to the Gongola River,

whence ,they would be carried across to the Yo, on Lake Chad. From the

lake itself it was intended to strike to the eastward. An account of the objects

of the expedition will be found in our March issue, p. 158.

Nile Province of Uganda.—The Nile Province is one of the five provinces into

which the Uganda Protectorate is divided. In this province our stations are

Wadelai, Niuiule, and Gondokoro, situated on the right bank of the Nile, which

forms our frontier with the territories administered by the Congo State. Formerly

this province was administered by the officer commanding the troops at Nimule,

but within the last two years the conduct of civil affairs has been gradually trans-

ferred to the civil administration, and the province is now in charge of a Sub-

Commissioner, whose headquaiters are at Nimule, with a civil officer acting as

Collector at each station. The Nile Province is the most backward part of the

protectorate, owing to its distance from headquarters, defective communications,

and the poverty and primitive character of its people, who still feel the effects of

the rule of Emin Pasha's mutinous soldiery, followed by the Dervishes, who until

1898 occupied Rejaf, whence they raided the province without let or hindrance.

Our direct administration has hitherto been confined to the line of the Nile,

friendly relations have been established with the Acholi, Bari, and kindred tribes,

but we have not yet attempted to establish posts in the large tract of country

extending eastward from the Nile to Lake Rudolf. When the time comes to open
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up the country the conditions of life for our officers in the province will 1 e consider-

ably changed for the better. In the uplands, particularly in the Latuka country,

stations will be found free frcm the malarial influences of the Kile basin, with

ample food for the supply of our troops. Towards the close of the year 1002-3 the

province was brought into closer touch with headquarters by the extension of

the telegraph line from Kampala to Butiaba on Lake Albert, and to Masindi

in Unyoro, thus shortening communication by six days.

During the year the steam-launch Kenia, which had been sent to Khartum
for repairs, was replaced on the Kile, and, conjointly with the steel sailing-vessel

James Martin, and a smaller craft, established our connection from Butiaba, on

Lake Albert, with AVadelai and Ximule. Between Xiinule and Gondokoro the

Nile is not navigable, and communication is kept by road, a distance of eleven

marches.

During the year an extension of the telegraph was made connecting Kampala

with Hoima, the capital of Unyoro, and Butiaba, our port on Lake Albert, a

distance of 157^ miles, with a branch line 31 1 miles long from Hoima to Masindi,

an important trading centre on the trade-route between Kampala and the Xile.

During the present year the telegraph line will be extended to Wadelai on the

Nile, and, later on, it will be projected to Ximule and Gondokoro, there to

eventually establish communication with the Sudan and Egypt.

The Xile district still retains its character as the most unhealthy part of the

protectorate, but this is due, in a great measure, to the bad conditions under

which the officials live, being very similar, for the most part, to the conditions

which obtained in Uganda itself during the early years of our occupation. With
the improvement of accommodation, food supply, and general conditions of life

in Uganda, there has been a corresponding improvement in the health cf the

officials, and this will, to a certain extent, be the same in the Xile Province,

though there is no doubt that the climate of these districts is hotter and more

trying than in the other parts of the protectorate. A good deal is being done in

this direction. Improved accommodation is being provided for our officials, and

it is hoped that each house will scon be provided with at least one mosquito-proof

room fitted with gauze wire. But in the future it will be no longer necessary to hold

in force the line of the Xile. "With both sides of the Xile in our possession it

would be possible to withdraw our troops to the healthier plateaux of the interior,

where our civil officers would follow, and the present stations of Wadelai and

Ximule, and, perhaps, Gondokoro, which is the healthiest of the three, would

then merely be retained as trade centres and forwarding depots, principally

under native agency.

—

Report on Uganda for 1902-3.

Kismayu.—Some ten miles south of the Juba there are situated the town,

bay, and island of Kismaju. On account of the dangerous bar at the mouth

of the Juba. Kismayu is the port for Jubaland, and the bay on which it lies,

sometimes known as Refuge Bay, is one of the best harbours on the east coast of

Africa. In the Report on the East Africa Protectorate for 1902-3 there is a com-

parative statement of import and export duties collected frcm 1894 to 1903.

The following is the record for Kismayu : Duties from 1st April to 31st March

1894-95, Import 5739 rupees, Export 12.046, total 17,785; 1895-96, 15,104

rupees (I. 4318, E. 10,786) ; 1896-97, 17,749 rupees (I. 5481, E. 12,268) ;
1897-98,

24,983 rupees (I. 15,114, E. 9869) ; 1898-99, 20,952 rupees (I. 13,676, E. 7276)

;

1899-1900, 19,073 rupees (I. 9302, E. 9771); 1900-1, 15,072 rupees (I. 7615,

E. 7457) ; 1901-2, 13,527 rupees (I. 6843, E. 6684) ; 1902-3, 19,170 rupees

(I. 11,013, E. 8157).
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Kismayu and tea miles of territory round it belong to the Sultanate of

Zanzibar, bat the town and district are leased by Great Britain, and a purely

British administration has been established.

In a Report by Mr. A. Whyte, Director of Agriculture, on his recent travels

along the seacoast belt of the British East Africa Protectorate ;'Cd. 1534, Africa,

Xo. 3, 1903) there is given the meteorological record for 1900.

Meteorological Observations.— Kismayu.

Latitude, 0° 22' S. ; longitude, 43° 33'.

Observers—R. G. Farrant, Wallace Blake, and R. H. Humphrey.
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however, entirely lost their slavish character ; they are really free, and ought

properly to be described under free labour. Wages in Jubaland amount to about

8 rupees (10s. 8d.) a month. The Wagosha have a certain amount of organisa-

tion, and in the expedition of 1900-1 against the Ogadens they furnished 1000
porters, but these were not of very good quality. They cultivate extensively, and
have a primitive system of irrigation. The banks of the Juba, like those of the

Tana, are eminently suited for growing cotton, an indigenous variety of which
flourishes, and is made into cloth by the natives.

—

H. J. Monsov, in a Report on

Slavery and Free Labour in the British East Africa Protectorate, Cd. 1631. See

also the Commissioner's Bepoit for 1902-3, Cd. 1626.

AUSTRALASIA.

Further Exploration in Australia.—The following note has been sent to us by
our corresponding member, the Rev. J. Bryant : —Captain Vere Barclay started,

on April 2G, with Mr. Ronald Macpherson for the northern territory on an
exploring tour. The object of the expedition is to survey a block of country, about

300 miles by 200 miles, lying east of the overland telegraph line, and south of

the M'Donnell Ranges. The survey is intended to determine whether a prac-

ticable route for stock exists between Charlotte Waters and a point on the

Queensland border north of Birdsville. A look-out is also to be kept for any
relics or signs of the fate of the ill-fated Suchhardt Expedition of 1848. Tie
party will be joined by Captain Langley, and they will pick up camels supplied

by the Government at Mount Searle.

POLAE.

The Scottish National Antarctic Expedition.—Letters received from the Cape
give an account of the results which this Expedition have obtained during the

second season of work. Mr. Bruce says of their work in the Weddell Sea and

elsewhere:—"We have sounded in depths up to 2900 fathoms, and trawled in

depths of 2660 fathoms (where Ross marks 4000 fathoms, no bottom . We have

reached the south-eastern extremity of the Weddell Sea, discovering there a great

barrier of ice, part of the Antarctic continent. We have gone 215 miles further

south than last year, and 180 further than Ross in this part of the Antarctic

regions. We got beset here in 74' south, 23° west, and were frozen in for a week,

from 7th to 13th of March ; so when we got out by chance I thought it wisest not

to proceed further in trying to get south and west, but to continue our programme

to the XE. about Ross's barrier, which is 2660 fathoms, instead of 4000. During

bad weather we sounded from here up to Gough Island, and from Gough Island

to the Cape, revolutionising the map of the South Atlantic Ocean, by finding

relatively shallow where specially deep water was expected."

In addition to these letters, a cablegram has been received by the Secretary

of the Expedition from St. Helena, which the Expedition left on the 2nd of

June. The purpose in calling there and at other islands, including the Azores,

was to enrich the collection of birds, which, Mr. Bruce says, is very good already.

Preparations are being made on a large scale to give a fitting reception to the

Expedition on its arrival in the Clyde, which is expected to take place early in

July. The discoveries of the second season's work are of great scientific import-

ance, and, as will be "seen in the Proceedings, the Council of the Society has

resolved to present Mr. Bruce with the Society's Gold Medal, in acknowledgment

of the work accomplished by his Expedition.
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The Ziegler Relief Expedition.—It is expected that the Norwegian whaler,

Frithjqf, will leave Tromsoe on July 1, with the Ziegler Relief Expedition

under charge of Mr. Champ on board. The Frithjof will sail direct for Cape

Flora, Franz Josef Land, and experts to find there a message from Mr. Fiala,

whose plans will be found detailed in vol. xix. p. 434. It is expected that Mr.

Fiala's message will contain information as to the winter quarters of the original

expedition, and the Frithjof will then proceed to these, in order to escort the

members of the expedition home, and take them additional supplies.

NEW BOOKS.

EUROPE.

Vom Heiligen Berge und aus Makedonien. Reisebilder aus den Athosklostern

und dem Insurrektioasgebiet von Heinrich Gelzer. With 43 Illustrations

and a Map. Leipzig: Verlag von B. Gr. Teubner, 1904. Pp. 262.

Mount Athos, lying as it does on an out-of-the-way peninsula, and offering to

the tourist no buildings or remains of antiquity, is rarely visited. Yet a certain

psychological interest is attached to it. In the tenth century a certain Athanasius

founded there the Great Laura Monastery, which was so successful that in course

of time monasteries were multiplied twentyfold. His laudable object was to found

a transforming station where a body of men were to lead an angelic life and one

pleasing to God, and thus be transformed into the angelic condition before tasting

death. The mechanism that was to aid in producing this result consisted mainly

in very severe rules of fasting, in excessively long liturgical services, and in the

removal of all temptation that would arise from the presence of women by pro-

hibiting them all access to the peninsula. The result seems to be only a partial

success. Very devout men have lived and still live there, but within the last few

decades some demon has thrown among them an apple of discord ; the community

of Athos is rent in twain by the strife of conflicting nationalities. The Greeks

bitterly complain of the aggressions of the Russians, who have now a slight

numerical majority. These receive more financial support from the outside, are

more lavish in their hospitality, and so can buy up the smaller impoverished

Greek monasteries. Yet this is only turning the tables, for in past times the

Greeks have appropriated several Bulgarian and Georgian monastic establish-

ments. On the whole, the ideal of the founder appears to be better realised by

the Slav. The Russians are more devout and greater haters of profane learning

than the Greeks. Among the latter the author even found monks who wanted

him to explain to them the mysteries of Rontgen rays and of Marconi's wireless

telegraphy, a mundane and reprehensible curiosity that would never enter the

head of a religious-minded Slav bent on prematurely attaining the Beatific

Vision.

The object of the author, a professor at Jena, was to collect material in the

libraries at Athos for a work he is writing on Eastern bishoprics. In pursuit of

his studies he spent nearly two months on the peninsula, and stayed a few days

at eight out of the twenty monasteries, where he was very hospitably received.

But the excessive fasting, especially at Russico, would have been irksome had he

not provided himself in anticipation with a supply of tinned provisions.

In the hope of finding more codices bearing on his subject the author made a

flying excursion to Western Macedonia and the adjoining part of Albania, visiting

Monastir, Ochrida, Korytza, and Kastoria. As this took place in the autumn of
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1902, when the Komitajis were on the war-path, though the author met with no

adventures, the journey was not without excitement. But the real excitement

centred in Ochrida, where he found a codex of the seventeenth and eighteenth

centuries, which was supposed to have been lost. He thinks the great oppression

of Christians in Macedonia is less due to the ill-will of the Government than to

the boundless fanaticism of the Mussulman population, especially of the Albanians.

For the Albanian bandits who used to make the country very unsafe, have such a

wholesome fear of the Komitajis, who make a clean sweep of them when occasion

offers, that they have almost disappeared. So far as the author could learn, the

Albanians would prefer, when Turkish rule comes to an end, to be under Austrian

r.ither than under Italian rule. For they know how contented and thriving the

Bosnians are.

Das MiUilmeergebiet. Seine Geographische und Kulturelle Eigenart. Yon
Alfred Philippsox. Leipzig : B. G. Teubner.

This work is founded on a series of lectures given by Professor Philippson in

the summer of 1900. Although the scope of the book has exceeded that of the

lectures, yet the purpose of both is the same, and that is, in the author's words,
" to give a comprehensive view of the various geographical features that appear in

the region of the Mediterranean, and that have influenced one another, and so

formed a characteristic and individualised portion of the world, which was
peculiarly fitted by nature to be the centre of a unicpie history and civilisation."

So vast a subject is one that might well tempt the expansive Teuton to the

perpetration of one of those chefs d'&wore, as ponderous in material weight as in

style and erudition, which command the frightened respect of the average scientist

and reader of other less favoured nations. But Professor Philippscn. if ihe tempta-

tion ever assailed him, has heroically overcome it. His work is compressed almost

to baldness, the style is simple, and the complexities of the subjects are treated

with almost Gallic lucidity.

Dr. Philippson first treats of the position of this region on the earth and of its

geological construction.

The land and water are so unevenly divided over the earth's surface that it is

quite possible to divide it into a land hemisphere and a water hemisphere, the

centre point of the land hemisphere being situated in the wTest of Europe, thus

proving that there is in reality only one great ocean. But the Professor shows

here that these hemispheres can be subdivided by a central zone or belt of water,

of which the Mediterranean is but a poition. It is this belt that has caused the

Eastern Hemisphere to be divided into four continents, and it is to this stretch of

water that the south of Europe owes its ancient commercial prosperity and its

beautiful climate.

The geological history of the region has been traced by means of the tertiary

deposits to be found on the islands and coastland, and encircling the basins of the

sea. From these it has been proved that many of the islands have only been

detached from the mainland at a comparatively recent geological period.

Dr. Philippson also draws attention to the curious fact that the regular mountain

systems have been interrupted by the Mediterranean, thus proving that its deep

basin was formed in many places long after the mountains were in existence. For
example, the Pyrenees terminate in Provence ; the mountains of the north of

Greece, the Peloponnesus, and the south-west of Asia Minor would build a

complete chain if united ; and Syria obviously forms a continuation of the great

Lybian plain.
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To picture how any part of the world appeared, unthinkable ages ago, is

always peculiarly fascinating, and many more facts could be taken from this most

interesting portion of the book ; but fur these the reader may be referred to Dr.

Philippson himself, who knows well how to lay before his readers the gradual

changes of the earth's surface that have resulted in its present formations.

The latter half of the book deals with the climate, the tiora and fauna, and the

social aspect of the region.

The extreme boundaries and the mountains excepted, the climate of the

Mediterranean seems to bear a uniform and temperate character. A similar

climate and a vegetation similar in character is to be found in California and
( 'entral Chili, which bear the same relative positions to the New World that the

south of Europe does to the Old. It is this uniformity of climate that gives

the whole of the central zone a character of its own which is conducive to special

natural and social developments.

Dr. Philippson raises an interesting question when he discusses the probable

causes of the undeniable degeneration of several of the nations that are included in

the region of the Mediterranean. In part he attributes this to a change in the

climate, which, in ancient times, seems to have been colder and damper and

altogether more invigorating. Also, owing to the nature of the ground and the

influence of the climate, a short period of backsliding and neglect in a particular

district has often resulted in permanent degeneration, for the work of chemical

destruction goes on quicker here than in the north, and the soil, therefore, becomes

poorer and is more difficult to reclaim.

The author gives near the close of the book an interesting account of the large

variety of races and nationalities to be found in Upper Asia, Turkey, Greece,

Italy; the south of France, the Spanish and Balkan Peninsulas, and the north of

Africa, all of which are included in the region under discussion.

The population also varies widely. Italy is the most thickly populated

country, and Portugal and the French and Austrian coasts can be classed together

next. Spain, the Balkan Peninsula, and those parts of Asia and Africa that

border on the Mediterranean are the least populous of all.

The importance of this region in the history of the world can best be shown

by the words with which Dr. Philippson concludes his book :—

"The most ancient cradle of the Oriental civilisation lies in the great oases of

the desert belt, in Mesopotamia and Egypt. What an enormous gulf, in all the

natural conditions of human civilisation, between these lands and the scene of

modern development, Central and Western Europe ! And yet this gulf was

bridged over by the region of the Mediterranean. As the central point of civilisa-

tion shifted from land to land, from Asia to Greece, from Greece to Italy, in

each country was to be found a nature further removed from that of its original

starting-point, and more nearly related to the nature of its present home. And
so there followed a social development that, gradually changing and adapting

itself to its temporary position, led from the Euphrates and the Nile to the Seine,

the Rhine and the Thames. A sudden translation from the deserts to the west

of Europe would have been impossible."

A Tramp in Spain from Andalusia to Andorra. By Bart Kennedy. London :

George Newnes, Ltd., 1904. Price 10s. 6(7.

This is an account of a journey undertaken by the author, partly on foot, from

Gibraltar to the north. He started with no knowledge of the language " to see

how thin o-s looked to the absolutely new eye.
;)

It maybe said at once that the
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book is to be read for the interesting and often amusing experiences of the author,

rather than for the purpose of gaining a view of the Spanish country and people

from a fresh standpoint. It may be suggested that the author sometimes strains

too much after effect. He indulges in staccato sentences and iteration of phrase,

with the result that in some cases it is merely the commonplace which is unduly

emphasised. None the less, the book is entertaining and worth reading. The

map and illustrations, many of them from photographs, are extremely good.

Highways and Byways of Sussex. By E. V. Lucas. With Illustrations by

Frederick L. Griggs. London : Macmillan and Co., 1904. Pp. 416.

Tins volume in no way falls short of the high standard of excellence attained

by the previous contributions to this series, while the author's reputation as a

humorist and a man of letters is equally well maintained. Mr. Lucas gives the

impression of being inspired to write by a genuine enthusiasm for his subject.

It is true this enthusiasm is apt to be misleading : those in whose memories a

long acquaintance with the Sussex Downs has left vivid pictures of the misery of

searching their way through an impenetrable fog, of fighting desperately against

blustering hurricanes, or of trudging footsore and weary under a scorching sun,

will not tamely acquiesce in Mr. Lucas's description of a sort of Valley of Avallon

where there is no suggestion but of peace and rest. We find no fault with the

author for describing the country from his point of view : we only give this warn-

ing in order to save the reader from what may prove a cruel disappointment.

Wliile the leisurely pedestrian, and even the rushing cyclist, will be satisfied with

this book as a practical guide in exploring the country, the ordinary man will find

it eminently readable, and well fitted to while away agreeably a few unoccupied

hours. The great and famous men of history who were connected with Sussex are

somewhat neglected in favour of forgotten local celebrities and oddities : cricketers

especially being given what seems to us, even in a cricketing county, an undue

prominence. This, however, is a small fault, if fault it be. If we are told more
than we want to know about the opinion of John Nyren, we also learn something

about John Selden, about the housekeeping mysteries of our great-grandfathers,

and a host of other quaint and curious matters. Mr. Lucas frequently i: drops

into poetry," but it is never out of place : he is sometimes impelled to quote a

friend's verses in praise of his beloved county, sometimes a local celebrity's

patriotic effusion ; more often an epigram or ancient epitaph. The epitaphs,

both prose and verse, interspersed through the book are particularly good. Of
the illustrations it need be only said that they are quite equal to those with which
Mr. Griggs has adorned other books of this series. Altogether the publishers are

to be heartily congratulated on the issue of this volume.

ASIA.

India. By Philip H. Gibbs. A ustralasia, the Britains of the South. By
Philip H. Gibbs. (" Our Empire" Series.) London : Cassell and Co.

These attractively got up little volumes will be useful to tourists and visitors

who are not bent on very profound study of the parts of the Empire with which

they deal. The author might have chosen for the frontispiece of India a better

subject than a Nautch-girl perhaps, but the illustrations generally give a fair idea

of the numerous u show places" and characteristic scenes that are likely to interest

the average tourist, and the letterpress deals in an easy style with the India of

the past and the new India that is growing up under the beneficent British rule.

VOL. XX. 2e
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In Australasia,, a land without either much history or scenery, there is not a

great deal to attract the European visitor, but an intending emigrant will find in

these pages many incidents from such history as Australia has, and much useful

information about the colonial life, that he should study before leaving the old

country. At page 100 is given an example of the style of advertisement by

which the Colonial Governments endeavour to attract colonists from home.

Queensland, in addition to many other advantages, possesses this, that those who
go thither are " free to work at what they please, where they please, and for whom
they please." We are not told, however, how work at 100° in the shade would

please most British operatives, and the memory of the famous six hatters of

Sydney is not likely to be forgotten soon by independent workmen who go out

wishing to work " for whom they please " in Australia. So long as the Labour

Party and trades unionism dominate these colonies, it is vain to try the effect of

such advertisements in attracting either much new capital or many of the fresh

emigrants that are so badly wanted in the Commonwealth. In spite of many
advantages the latest statistics show that the Commonwealth is not growing in

population as a healthy community should ; but this all-important subject and its

cause are not much noticed by the author, who naturally deals chiefly with the

sunny side of the picture, and confines his attention to the geographical rather

than the social and financial features of our Australasian territories.

Impressions of Japan. By George H. Rittner. London: John Murray,

Albemarle Street, 1904. Price 10s. 6d.

In these days when the civilised world is watching with profound interest the

struggle in the Far East, every work descriptive of Japan is sure of a wide

welcome, especially when written by one who has spent some time there, and

who is gifted with considerable powers of observation and description. The

salient features of Mr. Rittner's work are his intense admiration of the Japanese

people and scenery, his unstinted appreciation of their art, and his profound

dislike of missionaries and missionary work. With regard to Japanese character,

manners, custom, scenery and art, we of course could not expect anything new.

What Mr. Rittner has to tell us about them has already appeared in many books

on these subjects. His criticisms, however, of missionaries are certainly new, in

the sense that, however much his opinions have been shared by others, up to the

present time they have not been so plainly and frankly expressed. His candour,

indeed, is sure to give offence, and very likely to cause pain to many. The

book is the work of an enthusiastic Philo-Jap, and is worth reading. It is

embellished with several good photographs.

AMERICA.

Among the Indians of the Paraguayan Chaco. By W. Baiibrooke Grubb and

others. With Preface by Right Rev. W. H. Stirling, D.D., First Bishop

of the Falkland Islands. Edited by Gertrude Wilson, B.Litt. Pp. 176.

Map and Illustrations.

This is a missionary book written to interest people in the work going on in

this little-known and unhealthy region. But we would bespeak the attention of

the folk-lorist and anthropologist to the record of native customs, and strange

superstitions, the "beetle" version of the Creation, etc. The book shows the

closeness with which Mr. Grubb has studied the thoughts and ways of the people

whom he hopes to influence. He has not been unrewarded.
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A Naturalist in th Guianas. By Eugene Axdr£, F.E.G.S., F.Z.S., M.S.A.

With 34 Illustrations and a Map. London : Smith. Elder and Co., 1904.

Pp. 310.

The valley of the Orinoco has many attractions for the naturalist. New
orchids, new birds and butterflies are still to be found in its boundless forests and

on the enormous masses of rock which rise like huge islands to the height of

several thousand feet above the woods, and are still untrodden by the adventurous

European. Mr. Andre seems to have all the qualifications necessary for a

naturalist explorer in these regions, and has recorded his tragic and other

experiences in a most interesting volume. Humbolt's description of the ( 'aura, a

southern tributary of the Orinoco and the river specially explored by the author,

was made entirely from hearsay, and so contains little that is reliable. The first

expedition to it was made in 1807-8, when Mr. Andre made La Prision his head-

quarters for eight months. In the whole settlement not a soul can read or write.

But every two or three months a scribe comes round and spends a few weeks there

writing letters and arranging accounts. From here an excursion was made to the

Turagua Mountain, which necessitated cutting a path many miles long through

the dense forest in an easterly direction to its base. The mountain rises to a

height of fully 6000 feet, and the ascent was difficult. But the panorama from

the top was wonderful, and first inspired the author with a desire to visit the

region in which the ('aura rises, several weeks' journey to the south.

At the end of 1900 and the beginning of 1901, iu company with an American,

he again visited La Prision to explore the forests on both sides of the Nichare, a

western tributary of the Caura, and test the quantity and quality of the rubber

trees. Unfortunately during a great part of this trip the author was in his

hammock suffering from severe attacks of fever and ague, and some of the Indians,

thinking he would not recover, deserted. The result of the expedition was to prove

that plenty of the right sort of trees grow on the Nichare. but that they yield little

sap.

Eeturning to La Prision, his American friend left him, and Mr. Andre formed

a fresh party to ascend the river to Amelia, a mountain of which he had heard

marvellous accounts from an Indian guide. The author with his party of fourteen

men left the settlement in three dugouts on February -2-2, and returned on May 25

with only eight men in the last extremity of starvation. At first all went well,

though great difficulties were experienced in passing some of the numerous rapids

and waterfalls, as the boats had to be hauled on rollers uphill for great distances,

necessitating the use of pulleys. It took seventeen days to pass the falls at Para,

and the author was suffering all the time from constant attacks of remittent fever

and ague. On April 12 they were in sight of Anieha, the top of which is flat and

densely wooded. Three days later he started with five men and three days' pro-

visions in the hope of ascending the mountain, but everywhere they were con-

fronted by a perpendicular wall of unsurmountable cliffs. Though they walked

for two days along its base they could find no way of ascent. Meanwhile the

rainy season had prematurely set in, the thunderstorms were terrific and

frightened the Indians, the men were getting mutinous, and on the 24th of April

he had to return. Three days later, in passing the Arichi rapids, the large boat

was wrecked, and the author nearly drowned. The calamity was complete. The

whole collection of birds, plants, and insects, by the sale of which the cost of the

expedition was to be defrayed, the geological specimens, the photographs, notes,

and journal of the author, were irretrievably lost. There were only provisions left

for eight to ten days, and the nearest station was 200 miles away. As the only
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boat left would not hold the whole party, some had to follow the river on foot.

Provisions being very scarce, in a few days the party had to divide ; five were to

walk, while the author and nine other men made use of the boat. One of the

Indians in the boat first went mad, and then died of starvation ; the pedestrians

were never seen again.

It is satisfactory to know that Mr. Andre in the earlier expeditions was able

to bring home some new species and a good many rare birds, so that the manifold

hardships and privations he had to undergo during his long wanderings were not

wholly without recompense.

Through Canada in Rarest Time. A Study of Life and Labour in the Golden West.

By James Lumsdex. Pp. xiii + 355. London: T. Fisher LTnwin, 1903.

This is an account of what the author saw in a journalistic tour through

Canada in the autumn of 1902, and is meant to attract settlers to that admirable

country. It is delightful to read Mr. Lumsden's glowing account of the prospects

that await emigrants who are not afraid to work on the vast wheatfields of the

Dominion, and here in Scotland the book should be welcomed by all who wish to

see their race thriving in a not too distant part of the Empire, where by skill,

energy, and industry a man may soon become his own laird, and acquire a respect-

able estate that will provide a good livelihood and honest independence for his

family for generations to come. Canada is a land of hope and promise, and in

spite of the long cold winter is quickly advancing in prosperity and population.

Every year the immigration shows a substantial increase ; and it is remarkable that,

during the last four years the author speaks of, the number of immigrants from

the United States has nearly doubled—the figures being 9119 in 1898, and 17,987

in 1901, as against 11,810 from the United Kingdom in the latter year. The

number of British immigrants was nearly stationary during these years, but it has

since enormously increased, and it is to be hoped that the growth will continue

in order to overcome the more or less undesirable but steadily increasing foreign

element of a lower type of civilisation that threatens some parts of the newer

settlements in the Far West. Very few Scotsmen seem to know the extraordinary

capabilities of the Dominion both as an agricultural and an industrial and mining

country. Books like this are of great value, and Mr. Lumsden deserves the

thanks of his countrymen for placing his well-grounded impressions before them

in such an attractive and useful form.

Climbs and Exploration in tht Canadian Rockies. By Hugh Stutfield and

Normax Collie. London: Longmans, Green and Co., 1903. Price 12s. Gd.

The Canadian Rockies have been little explored, and what little is known of

their geography is badly in need of revision. The heights of many of the moun-

tains have been grossly exaggerated. Mount Brown (16,000 ft.) and Mount Hooker

(15,700 ft.), whose names are familiar to us as the highest crests of the Bocky

Mountain system, are now known to be only 9050 feet and 10,505 feet re-

spectively, and to be surpassed in height by thousands of other peaks in the same

range. Messrs. Stutfield and Collie, during their four short excursions to the

Canadian Rockies, have done much excellent pioneer work. Many virgin peaks

have been climbed, and their heights barometrically determined. The topography

has been accurately mapped, and many interesting geographical problems have

been solved. The troubles and trials of the mountaineers in inclement weather,

in a land almost entirely deserted by man and beast, are racily recounted. Many
peculiar natural phenomena are recorded. In the Howse Pass, in places " where
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the wind never blows in winter with any violence, the pine-trees are loaded with

caps of snow like inverted basins, elegantly shaped and smooth as if done by

art." On Mount Murchison " a tall column of rock, that had become detached

from the cliff, formed a slender pillar four or five hundred feet in height, and

tapering towards the summit and base." Exhilarating descriptions of mountain

scenery are distributed throughout the book, and interest is heightened by the

large number of excellent illustrations which accompany the text.

POLA1I.

La Conquete du Pole. By Charles Benard. Paris : Hachette et Cie., 1904.

This book is practically a resume of all exploration, by sea or land, within the

Polar Circle from the earliest times to the latest discoveries of Peary in 1901.

The book has the advantage of being free from the thrilling and sensational

adventures that fill, as a rule, most independent exploring works, and therefore

presents in an accurate and interesting foim the main facts of the various explora-

tions undertaken. It is divided into periods, the various nations which took part

in the work of making the unknown known during these periods being grouped

separately. Beautifully illustrated by photographs and woodcuts, dealing with

every branch of Polar research, Geographical, Zoological, Geological, and Ethno-

logical, the interest of the work is greatly augmented by these means. The

photographs of the later expeditions have evidently been obtained from head-

quarters. The author's opinion as to the attainability of the Pole is set forth in

the last chapter, which is the only place in the book where he really presents his

own views to the reader. He has designed a type of vessel that he considers the

best for Polar work. It is, however, in many respects but a slight modification

of Nansen's Fram. As an accurate and interesting compilation, and containing,

as it does, a comprehensive Polar Bibliography, the book will be welcomed both

by the general reader and by those who are more directly interested in the

problem of the Frozen North.

GENERAL.

The Rise and Progress of the Standard oil Company. By Gilbert Holland
Montague. New York and London : Harper Brothers, 1904. Pp. 143.

In 18G5 Mr. John D. Rockefeller commenced the business which under

chameleon forms has long been known as the Standard Oil Company. The story

of how all circumstances in its career, depression in the oil industry, railway

policy, and railway wars, were utilised towards acquisition of a monopoly, gives

striking evidence of ability in management. The verdict of the writer is generally

favourable to the much-abused methods of the Company.

Geographen - Kalendar, herausgegeben von Dr. Hermann Haack. Zweiter

Jahrgang, 1904-1905. Gotha : Justus Perthes, 1904. Pp.290. Price M.3.

The second issue of Dr. Haack's Calendar for Geographers is most welcome.

As in the 1903 edition, the progress of geographical exploration, research, and

literature is reviewed for the past year, and the obituary notices and astronomical

tables are continued to date. In addition to this the 1904 edition contains a

valuable new feature in the form of a directory of all societies, universities, and

other institutions specialising in the study of geography and its kindred sciences.

The directory is arranged alphabetically, under the names of the various towns

all over the world, and includes the full name and address of each society, with

its number of members, names of officials, publications, etc. There is also a

directory of magazines and periodicals dealing with all branches of geography
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and natural science, while another directory gives the names and addresses of

publishers of geographical works. A series of sixteen maps illustrates recent

explorations, frontier changes, new railways, etc., and an admirable portrait of

Sir Clements Markham forms an appropriate frontispiece to this geographer's

vade mecum.

Tin Statesman's Year-Book. Statistical and Historical Annual of the States of the

World for the Year 1904. Edited by J. Scott Keltie, LL.D., with the

assistance of I. P. A. Renwick, M.A., LL.B. Pp. lvi + 1398. London:
Macmillan and Co., 1904. Price 10s. del. net.

In keeping pace with the spread of civilisation and commerce to the uttermost

parts of the earth The Statesman's Year-Book grows larger every year. As usual,

the statistical and other information in this new issue has been brought up to the

latest date for which returns are available, in some cases to the end of 1903. Many
improvements and additions have been introduced. Panama now appeals as a

separate state, and the See of Korue has also an independent section, instead of

being included with Italy. In addition to the usual international summaries

which make the year-book so indispensable as a reference work, Dr. Keltie has in

this issue introduced a special section dealing with the development of British

trade and shipping from 1860 to 1903. As a contribution to an understanding of

the fiscal problem these statistical tables are of special value, and their interest

is further enhanced by various maps and diagrams which illustrate with graphic

effect the extent of British trade relations throughout the world.

HazeU's Annual for 1904. A Cyclopaedic Record of Men and Topics of the Day.

Edited by W. Palmer, B.A. London : Hazell, Watson, and Viney. Price

3s. 6d. re t.

This useful record has lain on our table for some months, and the index, one

of the additions of the present issue, has proved a great convenience for rapid

reference. The present issue contains much new matter, among which may be

specially noted two forcible articles on the fiscal question. Altogether the

volume contains a large amount of information in very small space.

The Evolution of Earth Structure, with a Theory of Geomorphic Changes. By
T. Mellard Eeade, F.G.S., etc. London: Longmans, Green and Co., 1903.

Mr. Reade's book is in part a protest against the theory, hitherto widely

accepted by geologists, that regional elevation and depression are due to the

secular cooling and contraction of the earth's interior. In part also it is a sequel

to the author's Origin of Mountain Banges, in which he sought an explanation

of mountain building in local expansion as the result of a rise in the isogeotherms

in regions of copious sedimentation. The author now proceeds to show that this

cause is inadequate in the case of the wider movements of continental elevation,

and brings forward a further hypothesis in explanation of those repeated positive

and negative movements to which large tracts of the crust have been subjected.

These movements have their origin within the " sphere of igneous magma,"

situated immediately beneath the solid crust, and are due to areal changes in

volume without change of mass within this zone. Increase of density gives rise

to subsidence of the overlying crust, decrease of density to elevation. This view

is expounded by the author in the first part of the volume in a very able and

interesting manner. There can be little doubt that fluctuation in the density of

matter, as here explained, is at least a subsidiary cause of an obscure pheno-

menon. The author is to be congratulated on his application of modern physical

and chemical discoveries to the elucidation of the problems of geology ; but it is
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open to any one to question whether the small number of facts hitherto collected

dealing with this intricate property of matter is a sufficient foundation upon which
to build a theory of regional elevation and depression.

A considerable portion of this book is devoted to experimental geology, and
constitutes a valuable record of original work. Most interesting are those experi-

ments in which the author attempts to analyse the effects of multilateral or

circumferential compression upon the stratified rocks of the crust. Models were

obtained showing torsion and shear structures as well as regular ellipsoidal folding

produced by such compression. So far as they go, the experiments seem to show
that domes and basins, hitherto taken as the result of pressures acting successively

in different directions, may really be due to converging pressures acting simul-

taneously. This section is copiously illustrated with diagrams and photographs

of models.

Anschaidiche Grundlagen der Mathematischen Erdkunde mm Selbstverstehen and

zur Unterstiiteimg des T'nterrichts. Yon Dr. Kurt Geissler. Mit 52 Figuren

im Text. Leipzig : B. G. Teubner, 1904. Pp. 199.

Modern education demands a superficial and undigested knowledge of a multi-

tude of subjects, and books such as this must, of course, be written to supply the

demand. Here the figure of the earth, the movements of the stars and their

observation, the velocity and aberration of light, the moon's orbit, the calendar,

and many other subjects are all treated of in less than 200 pages, and though the

author has to a great extent grappled successfully with the difficulties before him,

it may be doubted whether the uninitiated reader will obtain a clear and useful

conception of many of the phenomena described and their causes. In some cases,

as in the chapters on the horizon and mean time, one or two simple diagrams

would have illustrated the subject fully and saved much letterpress. In treating

of the pendulum, the earth's angular rotation should have been resolved into an

angular velocity in the plane of the horizon, causing the apparent revolution of the

pendulum, and one at right angles to it, modifying the effect of gravity ; and it

should also have been stated that the length from which the period of vibration is

calculated is that of a simpl pendulum. Figure 47, on page 149, is very misleading,

as it represents the moon's orbit fwhich is not ^flach-wdh nartigi Kurve as partlv

convex towards the sun. It is also wrong to say that Easter is regulated by the

moon without mentioning that the moon in question is a conventional moon. On
the whole, however, the book contains a mass of scientific information, and seme

of the chapters are instructive. These should, in a new edition, be expanded and

others omitted altogether—that on map projections, for instance, which is veiy

defective.

BOOKS RECEIVED.

We have received the following new books, which will be reviewed in due
course :

—

Greater America. By Archibald R. Colquhoun, F.R.G.S. Demy 8vo.

Pp. xiv + 436. Price 16s. London : Harper Brothers, 1904.

North America. By Israel (
'. Russell. The Regions of the World Series.)

Large 8vo. Pp. viii-f 435. Price 7s. 6d. net. London : Henry Frowde, 1904.

The Servian Tragedy, icith some Impressions of Macedonia. By Herbert
Vivian, M.A. Demy 8vo. Pp. xvi + 296. Price I0s.6d.net. London: Grant
Richards, 1904.

The Alaska Boundary. By George Davidson. Large 8vo. Pp. 235. San
Francisco : Alaska Packers Association, 1903.
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Le Maroc d'A ujourd'h u i. Par Eugene Aubin. Pp. xii + 500. Prix 5 fr.

Le Tibet, le Pays et les Habitants. Par F. Grenard. Pp. xii + 500. Prix

5 fr. Paris : Librairie Armand Colin, 1904.

A Guide to Zermatt and tin Matterhorn. By Edward Whymper. 8th

Edition. Pria 3s.

.4 Guide to Chcvmonia, and the Bangt ofMont Blanc. By Edward Whymper.

9th Edition. Price 3s. London : John Murray, 1904.

Africa: from South to North through Marotseland. By Major A. St. H.

Gibbons, F.R.G.S., R.C.I. Numerous Illustrations and Maps. 8vo. In 2

vols. Pp. xix + 276 ; xviii + 297. Price 32.5. net. London : John Lane, 1904.

Italy: A Popular Account of the Country, its People, and its Institutions

(including Malta and Sardinia). By Prof. W. Deecke. Translated by H. A.

Nesbitt, M.A. Numerous Maps and Illustrations. Imp. 8vo. Pp. 485.

Price 15s. London : .Swan Sonnenschein and Co., 1904.

Dutch Self-Taught. With Phonetic Pronunciation. By Captain C. A. Thimm.

Crown 8vo. Pp. 120. Price 2s. Gd. London : E. Marlborough and Co., 1904.

Japan To-Day. By James A. B. Scherer, Ph.D. Coloured Illustrations.

Crown 8vo. Pp. 323. Price 6s. net. London : Kegan Paul, Trench, Trubner

and Co., 1904.

The Story of Japan. By David Murray, Ph.D., LL.D. Map and Illustra-

tions. Demy 8vo. Pp. v + 464. War Edition. Price 5s. London: T. Fisher

Unwin, 1904.

The Story of Russia. By W. Pi. Morfill. Map and Illustrations. Demy
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THE IRRIGATION OF THE CHENTU PLATEAU. 1

By Archibald Little, Corresponding Member of the R.S.G.S.

The unique area of level land in the wide, otherwise purely moun-
tainous, region of Szechuan, known as the Chentu plateau, cannot be

passed over in a general description of the province, so important is its

relation to the rest of the province and so unique are its characteristics

in China, and, I may confidently add, in the world at large. There are

other lake basins now dry and converted into fertile agricultural land,

but I know of none other, unless it be the valley of the Great Salt Lake
in North America, that depends for its perennial fertility upon so

ancient and elaborate a system of artificial irrigation as we see to-day

exhibited in the Chentu (or Chengtu) plain.

The plain is, roughly speaking, a parallelogram, measuring some

sixty miles south-west to north-east by about forty miles north-west

to south-east, thus possessing an area of 2400 square miles, little more

than that of the one county of Kent in England, but probably the most

highly productive and thickly populated area of its size on the surface

of the glebe. The population of the county of London may possibly be

still closer packed, but there is no comparison in the relative productive-

ness of the soil, due, in the case of the Chentu plain, to its artificial

enrichment by the return to the soil of all the refuse matter emanating

from a dense population, coupled with a system of irrigation the most

elaborate conceivable. The floor of the old lake bed is composed almost

throughout of boulders and pebbles brought down by numerous rapid

1 This article is an extract from a forthcoming hook by Mr. Little, entitled The Far K
which is to appear in the geographical series known as --The Regions of the World," edited

by Mr. H. J. Mat-kinder, and now published by the Clarendon Press. To Mr. Mac-kinder

and to the delegates of the Clarendon Press we are indebted for permission to publish the

article. All rights are strictly reserved

.
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mountain streams from the high range bordering the plain on the north-

west, which, previous to the introduction of the present artificial

channels, were everlastingly changing their courses, and so leaving no
portion of the plain uncovered by the rough debris. Upon this infertile

but natural drainage-giving floor has now been built up a layer of fertile

loam, the product of sewage matter diluted by the annual vegetable

decay. The innumerable water-channels are lined with trees, chiefly

poplars, and the farmhouses and residences that thickly stud the plain,

as well as the numerous fine temples and monasteries, are surrounded by
groves of tall forest trees and bamboo thickets ; the whole forming a

pleasing contrast to the tree-denuded hills so common in China. In-

deed, looking down on the plain from the neighbouring mountains, one

might imagine it covered with a continuous forest growth, the crops

being entirely hidden by the foliage. The crops themselves are those

common to sub-tropical China, rice being the staple, preceded by the

poppy, and followed by maize and wheat. Patches of sugar-cane, cotton,

and aconite also abound, as well as plantations of oranges, persimmon,
and other fruit-trees, with market gardens producing the best-flavoured

vegetables in China.

The irrigation system that thus makes the Chentu plain the garden

of Szechuan has its source in the range of mountains that bound the

plain on the north and west. This range, well named by the Chinese the

Ching Cheng or " azure wall," actually fences in the plain like a wall,

limestone cliffs descending into the flat plain, which is cultivated up
to their very edges. Through this wall break, in gorges and narrow
valleys, the rivers and mountain torrents from which the irrigation of

the plain is drawn. The " azure wall," as seen from the plain, appears

to be from two to three thousand feet in height, but on mounting the

wall through one of the many passes, one sees behind ranges more than
double the height of the front wall, and behind this again snowy peaks
rising to twenty or more thousand feet, the footsteps of the north-

eastern extension of the Tibetan plateau beyond. This high pastoral

plateau, ranging about eleven thousand feet above sea-level, forms the

limit of agricultural Szechuan on the north, as does the Tibetan plateau

proper on the west; on it the rivers that go to irrigate the Chentu
plain take their rise, and after traversing the plain in a myriad channels

are ultimately absorbed in the bosom of the mighty Yangtse. Of these

rivers, the most important are the Min river, which debouches into the

plain at Kwan-hien, situated in its north-eastern corner, and the Shih
chuen (Rock springs) river, which debouches near Annien in the north-

east. Still further east the wall is again broken through by the impor-
tant Siaoho (Small river), so called, the main source of the widely navigable

Kialing river, which joins the Yangtse at Chung-king. But this river

cannot be said to irrigate the Chentu plain proper ; it irrigates a smaller

similar plain to the east, separated from the main basin by a range of

low foothills running at right angles to the " wall," and known as the
Pa-tse, or Expanse of Mien-chou and Chung-pa-chang (Central Plain

Market).

On the south and east the old lake basin is shut in by low rolling
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hills, mostly sand and gravel, but with careful manuring bearing fair

crops of barley, maize, and sweet potato. Behind these the true red

sandstone reappears, water-worn into scarped ravines, terraced valleys,

and flat-topped pinnacles, with the air of being crowned by artificial

fortresses. On numbers of these summits, " Chai," elaborately walled

enclosures of masonry, pierced by arched gateways, have been built

—

cities of refuge to the inhabitants of the valleys in times of political

disturbance. Behind these again are the true mountain ranges, those

long parallel limestone chains, rising from two to three thousand feet,

that traverse Eastern Szechuan from south-east to north-west, often

running for many tens of miles in an almost straight line, their crests

showing a level skyline, hardly interrupted by a single prominent peak.

Their flanks are steep, and form dividing walls to the fertile terraced

expanse of broken, steeply sloping, red sandstone valleys that lie

between them. Through three of such ranges the reunited drainage of

the plain makes its way to the Yangtse river, some two hundred miles to

the south, in two channels : the Min, which unites with the Yangtse at

Suifu, there nearly doubling the volume of the main stream coming from

Yunnan and the far west ; the Chung Kiang or T6 Kiang (Central river),

a body of less volume, but navigable by light-draft boats throughout the

greater part of its course, falling into the Yangtse at Luchow, an im-

portant mart and depot for the celebrated Tze-liu-ching salt-wells, situated

at the point of junction.

The main roads by which the traveller approaches the capital,

Chentu, the great city of the plain, viz. that from Chung-king in the south-

east (300 miles) ; that from Si-an in the north-east (700 miles) ; that

from Wan-hien in the east (400 miles), all fall to the plain by a steep

descent, the view from the summit in each case suggesting unmistak-

ably the idea of an old lake basin at one's feet. This is due to the

abrupt contrast between the apparently flat plain, level as a billiard-

table, and the steepness of the gorge through which the path falls to the

very edge of the plain. But the plain, in reality, is not level : it has

a slope from north to south of 700 feet, the level at Chentu being 1700

feet above the sea, and at Kwan-hien, forty miles to the north-west,

2400 feet. This steady fall greatly facilitates the irrigation, besides

adding to the picturesqueness of the scenery by necessitating innumer-

able dams and overflows to regulate the rapid currents of the water-

courses, and, as we shall see, has been taken advantage of in a masterly

way by the famous hydraulic engineer to whose genius the inauguration

of the system is due. It is from Kwan-hien that the main irrigation

takes its rise in the river Min, which, descending from the high plateau

(12,000 feet), and flowing past the border city and flourishing mart of

Sung-pan (9000 feet), here emerges on the plain, having fallen 9000 feet

in a distance of 200 miles. Even in the dry winter season the Min at

Kwan-hien is a stream of considerable volume, about fifty j^ards wide,

over a fathom in depth, and flowing with the torrential current

which the above heights suggest ; in summer the boulder bed of the

river, half a mile in width, is entirely covered, and at the height of the

monsoon rains becomes a vast torrent, threatening to sweep everything
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before it. To regulate such a river, tame its violence, and bring its vast

force into subjection, and make
it a boon in lieu of a curse to the

plain it flows through, would

severely tax the capacity of one

of our twentieth - century en-

gineers
;

yet a simple Chinese

prefect of the almost mythical

.9 period of the Ghin dynasty (255-

2 206 B.C.) did not hesitate to tackle

the problem which his successors

? have brought to such a marvel-
"?- lously successful issue. It is not

« without a feeling of emotion that

jj the Western traveller of to-day

g stands on the spot of Li's first

E-1 work, the gorge cut through a

J foothill of the " azure range

"

|
fJ which diverges half the current

5 of the Min river away in a north-

« easterly direction, and looks down

g, on the rushing waters and up to

§ the temple which commemorates

L the great author of the work,

1 now over two thousand years old

t (see chart). Li-Ping, prefect of

5 the district of Shu, the name by

which the whole province was
= known subsequently in the Han
5 dynasty, is said to have com-

m menced the work, which was corn-

it pleted by his son, whose surname

§ alone has survived to posterity,

~ and who is hence designated as

* Li Erh Lang—literally, Li the

S second gentleman, or, as we

a should say, Li the Second. This

S second Li has likewise been canon-

I ised, and his image is ensconced

o in one of the most magnificent

_| temples of the empire, successive
** pavilions rising tier above tier

on the steep bank of the Min, a

mile above the city. The pavilions

are solidly built, adorned in the

highly decorative style of Chinese

art, and, above all, are kept in

perfect repair. New honours and

titles have been conferred on the hero by emperors of successive dyn-
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asties, all which are duly recorded in his temple. Conspicuous amongst
the many elegant inscriptions cut in stone with which the temple is

adorned is the dictum, attributed to Li, " Dig out the bed, keep low the

dykes.

'

;

This maxim has been religiously observed in Szechuan for the

past two thousand years
;
pity that it has not been similarly observed

in the north, where the frequent breaking through its banks has given

to the Yellow river the name of " China's Sorrow.'" Doubtless the

religious sanction given to Li's teaching by imperial edicts—the " Bulls
"

Bridge on the Chengtu-Tibetan Road : crossing irrigation channel—partly natural,

partly artificial.

of their emperors, the Popes of the Chinese people—has been effective

in assuring the literal observance of the saint'js precepts ;
anyhow, during

the long succession of years since Li's death, through all the changes of

dynasties and political turmoils of which Szechuan has been the scene,

we read, in the native history of the province, that the annual alternate

damming of the rivers and the digging out of their beds, which may be

seen in operation to-day in the winter season, has never been preter-

mitted ; and this while throughout the empire generally all the great

works of old have been ruined by neglect, and suffered to fall into irre-

parable decay. Witness the grand canal in Kiangsu—the glory of
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Kublai Khan—the Yellow river, the network of watercourses that

pervade the great plain of Chili, the neglect of the post-roads and the

dilapidated condition of public works everywhere, culminating in the

filthy condition of the capital, Pekiu, and the collapse of its once

elaborate drainage system, since the advent of the warlike but barbarous

Manchus two hundred and fifty years ago. The difference is probably

due to the absolute dependence of the five millions of people on the

Chentu plain on the minute organisation of their irrigation system, to

the pressure they are able to bring upon their rulers, the provincial

capital being in their centre, and to their willingness to tax themselves or

allow themselves to be taxed for the work.

It is not until after the advent of the Mongol dynasty to the throne

of China that we read of any additions to Li's great work. During
the intervening fourteen centuries the annual necessary repairs to the

channels would appear to have been faithfully attended to, but the local

history mentions nothing of importance until we reach the commence-
ment of the Mongol rule (a.d. 1280-1368), at which time we learn that

the provincial judge of the period (a learned Chinese don, probably,

equally capable of leading an army or damming a river at a moment's

notice) sought to control the forces of nature, while at the same time he

propitiated the invisible powers, by having a tortoise cast in iron,

weighing forty tons, which he fixed in the bed of the river, and thereby

kept back the flood. But he did more than this : he lined the dykes

with quarried stone, stopped up the interstices with molten iron, made a

cement of lime and oil from the dryandra tree (the celebrated T'ung you),

with which he caulked the stone facings of the embankments, and prevented

leakage through them. He also planted willows and briar shrub, "thick

as the teeth of a comb," to ensure their durabilit}*. ^Vhere a stream was

divided off into two channels he erected flood-gates, by which the water

could be diverted to either channel separately. In fact, "he did all that

wisdom could devise or strength carry out."

This artificial multiplication of the channels is the most striking

feature of the system (see map). It is accomplished in this way. The
main stream is carefully embanked, and then an arrow-headed tongue of

boulders from the river bed is built up in mid-channel. This tongue is

made of boulders encased in open wickerwork formed of plaited strips of

bamboo, each crate so formed having the appearance of a Brobdignagian

sausage, some 30 feet in length by 3 in diameter, which it must need a big

gang of men to place in position. These are piled one above another,

after which no rush of water appears capable of dislodging them. The
friction of the pebbles carried down by the flood waters does indeed in

time wear through the bamboo network in places, but all such damage

is made good each winter when the water falls, and it is astonishing

to see how effectively these seemingly fragile makeshifts succeed in

permanently resisting the heavy summer freshets. On either flank of

this tongue new channels are dug out and carefully banded lower down

—

say at a distance of a couple of miles—the two original channels are again

subdivided into four, and so on ad infinitum, until, where the multiplied

small channels have attained the dimensions of a brook that one can leap,
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the whole watercourse is floored and embanked with slabs of limestone,

and the current diverted

to irrigate some individual

farmer's fields, who himself

controls the irrigation of his

land by private sluices. At
the original subdivision of

the main stream the caisson,

by which the water can be

shut off from or laid on to the

right or left system of channels

as the case may be, is construc-

ted out of a similar pile of

bamboo crates, which has to

be shifted by coolies working

in the water. But the Chinese

engineers do not place their

reliance in crates of boulders

alone, nor in iron tortoises

and bronze oxen, which are

supposed to be efficacious

in maintaining embankments
throughout the empire : dan-

gerously exposed corners have

an additional protection of

cedar piles and balls of elm-

wood, besides, in places, huge
cut stone slabs morticed to-

gether by iron clamp?.

We next learn of a great

flood having necessitated ex-

tensive improvements in the

time of the Mings—the dyn-

asty that succeeded the Mon-
gol, and is equally celebrated

for its public works and road-

making. In the reign of Kia-

ch'ing the officer in charge

caused a pair of oxen to be

cast weighing twenty-two
tons apiece : these he erected

on the dyke, placing them to-

gether in the shape of the

"character" man, the head

and tail meeting. Mr. Vale

tells us in his quotation from

the Chen-liu Record :
" When

water is brought in conflict

with any substance the heaviest prevails : it is possible to collect
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together myriads of stones, but you ^cannot unite them in one body,

but tens of thousands of catties of iron may be melted and thus united

in one ; being united, it makes one solid weight than which there is

nothing heavier. When water is brought in conflict with such a

weight it rebounds and divides itself into many streams—divided thus

its strength is weakened ; in this weak condition even bamboo, wood,

or sand may resist it. Thus, though there is nothing more swift than

the waters of a dyke, yet there is no better way to cope with it than

by using iron."

In the reign of Wan-li in the same dynasty the governor ordered

that thirty iron pillars, each 10 feet long, should be added to the dyke

at Kwan-hien. The work occupied six months. Eighteen tons of iron

were used, and the expenditure amounted to 300 catties of gold (£1550).

The repairing the damage caused by a previous flood cost, we are told,

253,000 days' work—say, the labour of 1000 men for 253 days, which,

at 4d. per man per day, would amount to the, for China, large sum of

£4217. The chronicler goes on to say that the present system of

enclosing boulders in bamboo crates dates from the time of the Emperor

Wan-li of the Ming dynasty (ascended the throne A.D. 1 5 3). Iron tortoises

and bronze buffaloes are no longer employed ; these seem to have been

popular throughout China in Ming times. The great dyke of the main

Yangtse river which protects the country extending along its banks from

Shashin to Hankow, a distance of 200 miles, where in summer the vast

agricultural plain lies twenty or more feet below the river level, is also

graced with these antediluvian-looking monsters ; but in Kwan-hien

to-day money is better spent in careful annual repairs to the embank-

ments, at a cost of only some 2000 taels. A special tax to provide this

modest sum is levied upon the districts using the water, and the main-

tenance of the system is under the charge of a special " water

commissioner " appointed by the viceroy of the province. The allotted

amount may, of course, be largely exceeded in years of exceptional

freshets ; local repairs lower down are usually carried out by the farmers

at their own cost, either jointly or individually. The annual opening of

the dyke takes place at the time of the Ching-ming feast, which coincides

with our Easter, and is attended with great ceremony. The intendant

of the circuit (Taotai) then proceeds in state to Kwan-hien, and first

inspects the repairs ; after inspection of these and the dyke, worship is

solemnly offered up in Li's temple. On the following day the Taotai

with his retinue of officials proceeds to the entrance of the dyke and

superintends the removal of the barrier by the workmen, whereupon the

surplus water rushes in from the main stream of the Min river, through

the gorge cut by Li-Ping, into the north-east channel, and proceeds to

fill the irrigating channels of that system. After these are fully supplied,

the water is again diverted to the south-east system. Later in the year,

when the monsoon rains have yielded a superabundant water supply, all

the channels are left open, and the whole plain is musical with the sound

of flowing water. In Chung-king, in the early spring, before a true rise in

the river has begun, and the water is still transparent blue (a striking

contrast to its thick chocolate colour in summer), a slight rise of a few inches,
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disappearing again in the following twenty-four hours, often occurs, where-

upon the boatmen tell you "they have opened the dams at Kwan-hien."

The normal summer rise of the Min at Kwan-hien, in its natural bed, is

10 to 11. Should the rise exceed this figure, disaster ensues, the dykes

being overflowed; the water-gauge in the gorge is marked only to 13^
feet (12 Chinese feet). At Chung-king, 500 miles lower down, the

normal summer maximum is 70 feet, while a rise of 90 or 100 may be

expected about every seventh and eighth year ; but at Chung-king the

W
A

Near view of the barrage in previous illustration.

Yangtse receives the whole drainage of the region to the north of it

as well as that of the Yunnan in the south-west.

Since posting from Chung-king, on the 1st of March last, my descrip-

tion of above, I have again visited Kwan-hien, and had the opportunity

this time of seeing the barrage of the Min fork of the Yangtse removed.

This function, which is performed annually by the Chentu officials in

state, to the accompaniment of incense-burning and the solemn sacrifice

of a pig and a goat, at the time of the "Ching-ming" or Clear Bright

Period—the equivalent of our Easter—admits the waters of the Min into

the eastern irrigation system. The accompanying photograph shows the

barrier which is run diagonally across the "Inside" or East Channel.
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This channel, which is in the foreground, was quite dry at the time, the

water of the Min being about 6 feet above the level of its bed at the time

the barrier was removed. The removal of the barrier was accomplished
simply by pulling up the tripod-shaped stakes, formed of rough tree

stems, which hold the dam of plaited bamboo mats in position.

These mats are faced with a wall of loose river boulders and earth, the

whole extremely simple and inexpensive, yet thoroughly efficient. The
photo shows the first opening made. During the day a gang of coolies,

without any superintendence, gradually removed the whole of the barrier,

Removal of barrage on one of the channels of the Min—the first opening

piling the poles and the mats on the bank ready for use when the barrage
is once more replaced in the autumn, after the termination of the summer
freshets, when the river has fallen to a manageable level. There are

many similar barriers lower down and in different sections of the plateau,

by which the water is admitted to the several parts of this intricate

system of irrigation at stated intervals. One, at Mei-chou, about sixty

miles lower down, where the river has already acquired considerable

volume, and is navigable by large junks, is carried, partly across a series

of sandbanks, a length of 3h miles. This barrier likewise crosses the side

irrigation main channel diagonally.

On our journey up from Chentu to Kwan-hien, a distance of 40
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miles, on the 25th March, the rivers and irrigation channels of the

eastern system, through which we travelled, were all dry—the farmers

in many places being still engaged in digging out the subsidiary channels

and spreading the soil on their fields and on the roads. The barrage was

cut on the 26th of March, and now the streams which encircle the walls

of Chentu, each about 50 yards wide, and the small stream which flows

through the middle of the city and supplies water-power to the Viceroy's

arsenal, are all nearly bank full and flowing with a swift current—the iall

in the plain from north to south, which is imperceptible to the eye, being

about 500 feet (2400 to 1900 feet above the sea).

The most striking feature of the whole is the great results achieved by

simple methods, the cost of removing, replacing, and maintaining these

chief barrages being inside £500 per annum.

The map accompanying this paper shows the Chentu plain, with its

dense network of irrigation channels, while the chart illustrates the

subdivisions of the Min river in the vicinity of the town of Kwan-hien.

LIFE AND TRAVEL IN PERSIA.

By Miss E. Sykes.

I HAVE been asked by your Society to give some account of my travels

in Persia, which lasted over two years. I went to Persia because my
brother, Major Sykes, was commissioned to found a Consulate at Kerman
in the south-east, and asked me to accompany him and keep house for

him. It took us nearly three months to reach Kerman from London,

and as there are no railways, indeed no roads to speak of in Persia,

our journey was made on horseback with a long string of mules to

carry our tents, bedding, provisions, and so on.

When we left England we went by steamer to Constantinople,

crossing the Black Sea to Batum, the Land of the Golden Fleece, and

from here took train through the magnificent scenery of the Caucasus to

Baku, famous for its oil-springs. A Russian steamer took us across the

Caspian to Enzeli, the port of Persia, which is, however, separated from

the mainland proper by a broad lagoon. Across this to the landing-

stage of Pir-i-Bazaar we and our boxes were rowed, from which point

we commenced our journey to Tehran. Little dilapidated Russian

carriages, with most insecurely fastened wheels, were in readiness to

convey us to Resht, over a road of such inexpressible badness that one

could only imagine it in a nightmare ; and as we bumped in and out of

holes full of mud, and were almost overturned at intervals, my com-

panion and I clung desperately to one another to keep ourselves from

being pitched out. At last we reached the town, looking strangely

English in the distance, with red-tiled roofs peeping out of masses of

autumnal foliage, but the drive through the bazaars and the discomfort

of the so-called hotel soon dissipated this illusion.

Next day we mounted sorry -looking little " chapar " or post-horses,
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and started on our seven days' journey to the capital of Persia, and that

night I had my first experience of the " chapar-khana " or post-house
;

these buildings and the infinitely dirtier " caravanserais " being all the

accommodation provided for travellers in this primitive land.

The " chapar-khana " is a bare-looking edifice built round a court-

yard, most of the ground floor being used for stabling. Over the

entrance-gate are two or three rooms reached by steps of abnormal

height. Here the traveller is lodged, and as they are usually guiltless

of all furniture, his servants sweep them out and make them habitable

with his camp equipment. Curtains are nailed in front of the windows,

often destitute of glass, iron camp bedsteads are unfolded, leather covers

unstrapped from enamel basins containing folding indiarubber baths

and washing apparatus, and valises, carrying bedding and a change of

clothing, are unrolled. A couple of hours later the servants will have

prepared an excellent dinner, probably of woodcocks or pheasants bought

at Resht, a Persian " pillau," which consists of a mound of boiled rice

mixed with chopped meat and butter, and a compote of dried peaches

or apricots.

As it was the beginning of December, the nights were bitterly cold,

and therefore we were not greatly troubled by the small nocturnal

visitors which swarm in the unplastered ceilings and rotten matting of

all the post-houses, and which made sleep almost an impossibility when

I travelled this way some two years later in warm October weather.

For the first part of our ride we were still in the rainy zone, a richly

wooded belt round the Caspian Sea, and we wound up among hills

covered with birch, beech, chestnut, and acacia, all glowing in gold and

flame colour. Long grassy rides reminded us of the New Forest, masses

of maidenhair and hartstongue clustered about the numberless streams,

and the glorious Persian sunshine flooded the whole scene. All this

would have been delightful had the road been in keeping ; but when it

came to climbing up and down veritable precipices of rock and staircases

of stone, I had no eyes for scenery, however enchanting. The little

Persian horses seemed marvellously sure-footed, and the best plan was

to trust implicitly to their guidance, holding on frantically to their

manes to prevent the saddles slipping at bad ascents. Of course I

should have infinitely preferred to have scrambled along on foot, but

that was out of the question, as the whole place was a sea of liquid mud,

scores of big holes being so filled in with mire as to look like solid

ground. My steed prudently tested all doubtful-looking places with his

hoof, and got me safely across various ricketty bridges made of half-

rotten planks, though I confess that my heart was often in my mouth.

It was a horrible road ! We came upon dead camels, mules, and

donkeys at some of the worst parts, and our horses shivered with fright

as we forced them past these pitiable objects. Again and again the

track wound down to the Safed river and its tributaries, which we
forded no less than five times in one day, a somewhat alarming

experience to me, until I got used to the curious dizziness, and assured

myself that my horse was really making way, and was not being carried

bodily down stream as he appeared to be.
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At the end of our second day's march we reached typical Persian

scenery, consisting of ranges of completely barren hills, rising up from
sandy valleys dotted with scrub, but not a single tree, and behind all

rose the grand peaks of the snowy Elburz range, which we had to cross.

The heat and glare of the sun, even in December, forced us to wear
double Terai hats, blue goggles, and veils, as soon as we had left the

shelter of the trees. The road here was at least dry, but the ascents and
descents were so precipitous that I should have been in mortal terror if

my previous experiences had not rendered me almost callous. At one

bad place where we had to crawl or rather slide down a rough track cut

on the face of the mountain, a rider, meeting us, had a very narrow
escape, his horse for some unaccountable reason shying and backing over

the precipice. It was a horrible moment, but the man was out of his

saddle in a second (everybody sits loosely in this part of the world), and
managed to haul his steed up, to my intense relief.

The heavily laden trains of pack-animals were no inconsiderable

danger when we met them in narrow parts of the route, which seldom
admitted of more than two riding abreast, and of course was without a

parapet of any kind.

The last day's ride was across the Kharzan Pass, from the summit of

which we had a magnificent panorama, the snowy Elburz peaks rising

up on all sides, and reminding us of the Gornergrat. It wore a very
different aspect, however, when we crossed it some two years later, when
it was covered with deep snow-drifts, and we were forced to walk a

great part of the way, sinking into snow above our knees at every step.

We were now on the great Iran Plateau, which stretches south from
here for some 700 or 800 miles, and which rises to a height of 4000 to

6000 feet, thus ensuring a wonderfully dry and exhilarating climate.

Jolting, springless carriages took us the remaining ninety miles of our
journey along a road which reminded us of a newly ploughed field, and
we entered Tehran by one of its twelve imposing gateways. It is char-

acteristic of Persia that though ministers of all nationalities have year
after year come to the capital along the infamous route that I have
described, yet the government has never troubled to improve its com-
munications with the coast. The enterprising Russians have now built

a carriage-road from the Caspian to Tehran, and consequently have
greatly strengthened their hold on the north of the country, and also on
the Shah and his advisers.

Tehran, the present capital of Persia, is only a comparatively modern
town, and did not in any way come up to my anticipations of the
" gorgeous East." It is always, however, difficult to get much idea of an
Oriental city, because one rides and drives between high mud walls,

and can only hazard guesses as to what fine mansions or beautiful

gardens may lie behind them. The Tehran roads were, as a rule,

execrable, passengers having for ever to be on the look-out for holes

and broken places. These were partly caused by the curious custom
of digging up mud from the public highways to mix with chopped
straw for the manufacture of sunburnt bricks.

In spite of its twelve handsome entrances, the Shah's palace, the
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great square, the bazaars, and a couple of mosques, the city is a mean-
looking place, consisting of thousands of small domed houses built of mud,
and with great waste spaces used as receptacles for all kinds of rubbish.

The Persian of the towns is not a picturesque object. Only priests

and merchants wear turbans, and the others, masters and servants alike,

wear the high astrachan hat or " kolah," and are clad in black or buff

frock-coats kilted from the waist, European trousers and shoes. They
are a well-made, handsome race, hardly darker than Italians. The
women, poor things, look like waddling bundles of clothes as they

shuffle about, shrouded in great black " chadars," which cover them
entirely, leaving only a strip of lace-work before their eyes.

While I was at the capital I was invited to a party given by the

Shah's favourite wife at her palace, and thus saw how the ladies looked

in their unbecoming indoor costume. The late Shah, during his visits

to Europe, was so fascinated by the dress of the ballet-girls that, on

his return, short, stiffened-out skirts which don't reach to the knee,

were adopted by royal command in his "anderoon," and of course the

fashion soon spread throughout the entire kingdom. It is about as

ungraceful a costume as the stout, regular-featured, almond-eyed ladies

could possibly wear. As a matter of fact, the victims do not much care

to be seen in this dress by Europeans, so when strangers are present

they drape themselves in sheets of silk, satin, or brocade, which have a

decidedly comic effect worn over the kind of short crinoline underneath.

All the female aristocracy that Tehran could boast, both European
and Oriental, was present at this party. The many wives of the Shah
(he was said to possess forty) were attired in every colour of the rain-

bow, and most of them were hung all over with jewels. I will not say

they sparkled ; for the uncut rubies and emeralds, often as large as

pigeons' eggs, might as well have been glass for all the brilliancy they

gave. We sat on gilded chairs, drank tea thick with sugar, and ate

sweetmeats. By and by there was a great stir and bustle, and His

Majesty the late Shah, the Prop of the Universe and the Asylum of the

World, as his loyal subjects called him, entered. He did not deign to

notice the Persian houris who crowded round him, but requested that

the European ladies should be presented to him, and did his best to

converse in halting French with them. His Majesty was an imposing-

looking figure in his handsomely braided uniform, with three rows of

big square-cut diamonds and rubies across his chest, and the well-known

diamond aigrette sparkling on the front of his astrachan hat. He did

not stay very long, and his departure was the signal for dancing and

music to commence, which to the uninitiated eye and ear were hardly

agreeable performances. The dancers shuffled and postured in a way
far from graceful, their great achievement being to bend right baclcivards

until their heads touched the ground ; and as for the music, it seemed a

series of thuds on a "tomtom," a harsh scraping of " sitarrah " strings,

and a succession of deafening yells and screams from the singers, who
sat on their heels.

It was just before Christmas, but we were able to adjourn to the

garden for the last part of the entertainment, sitting in the brilliant
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sunshine, and watching the ladies smoke their Kalians or water-pipes.

Persia has indeed a superb winter climate ! The sharp frosty air is

delightfully exhilarating, and during the winter the sun is so hot that

I was always glad of a parasol, even when snow lay on the ground, and

the great lake in the Shah's summer-garden was frozen hard enough to

skate upon. And evening after evening we had the beautiful sight of

the snowclad Elburz range, flushed rosy red with the setting sun, and
we used to watch the long grey shadows steal up over the mountains,

until only the majestic volcano Demavend was left with a pink crown,

which in its turn would vanish, and we would huddle on extra wraps,

and hurry home in an atmosphere some degrees below freezing-point.

When we left Tehran at the beginning of February, the country

was still covered with snow, and the nights were bitterly cold until

we reached Koom, ninety miles south, one of the holy cities of Persia,

famous for the gold-domed mosque in which many Persian monarchs
are interred. The rest-houses on our road were built on principles

which made them the draughtiest habitations conceivable, and I shall

never forget one particular night, when we could not manage with all

our efforts and the aid of a blazing wood-fire to get the temperature

above 34°.

It was not an agreeable experience to get up on these bitterly cold

mornings. While we ate some breakfast in haste, our servants would
rush into our rooms to pack up our cam^; furniture, leaving us in an
absolutely bare room with nowhere to sit, save on a dirty mud floor.

If the wind were not too bitter, we would tear ourselves away from the

embers of the fire and go outside to see our caravan start off before we
mounted ourselves. This consisted of about fifty fine mules, hung with
bells, and carrying our servants and luggage on their high pack-saddles.

Fifty sounds a formidable number, but you must remember that we
were travelling through an uncivilised country, almost a desert at this

time of year, and had to carry forage for our horses and everything save

meat for our servants and selves. Moreover, the mules had to be
lightly loaded, as otherwise they could not have done their 20-25
miles a day without breaking down.

After we left Koom it became warm enough to take to tent-life.

Much as I enjoyed an open-air existence, I must confess that tents have
their drawbacks. For example, sandstorms are of frequent occurrence,

and it is disagreeable to have everything, food included, covered with

grit, and you overlook the fact that the sand has filled up your ink-pot

and spoilt your pen, because your eyes are so sore and smarting that you
can hardly see. In heavy rain a tent is a damp and cheerless apartment,

and it will take me long to forget a certain night when I was aroused
by the sides of my tent flapping round me, a hurricane having torn up
the pegs and whirled all my belongings out into the darkness.

However, in spite of occasional drawbacks such as these, there is a

charm about travel in Persia to which I succumbed from the first.

Perhaps it is partly due to the glorious sun which shines straight

down from a cloudless turquoise sky, and a climate so exhilarating that

the traveller is always at his best, and sees everything through rose-
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coloured spectacles. The fascination cannot lie in the scenery, which is

practically a succession of vast plains, barren of any save the scantiest

vegetation, and divided from one another by equally barren ranges

—

scenery which does not appeal to every one, and would be the despair

of an artist. The cities, dirty and ruinous, recall but little of the glorious

past of Persia, and as no Christian may enter the mosques, their treasures

of old tile-work and carpets cannot be inspected.

Be that as it may, the charm is there in spite of everything, and the

traveller in Persia reverts in a way to nomad life, slipping oft" the

shackles of civilisation. There are no trains or steamers to be caught,

no crowded hotels, and he starts on the day's march when he pleases,

halts when he likes, and, far from society, seems to get closer to nature.

He may travel for days without coming across a village or even a human
being, and thus thrown back upon himself, he enters with zest into the

camp-life, usually making such pets of his horses that they will follow

him like dogs.

On our way south we halted at Yezd, where I met the last English

lady whom I was to see for over a year ; and when we reached

Kermau, our destination, we were two hundred miles from the nearest

Europeans, I being the first Englishwoman to visit the province.

This city, like all in Persia, is in a semi-ruinous condition, a high

mud wall surrounding the domed houses of the town proper, outside

which lie the ruins of old Kerman, which was some four times as large

as the modern city. Beggars abound, and the place is not particularly

thriving, though it is the centre of the famous carpet and shawl industry.

In the Middle Ages Kerman was only second in importance to Isfahan,

the ancient capital of Persia, and the trade of Europe flowed through it

on its way to India by the Persian Gulf. Herodotus mentions the

province, Alexander the Great marched through it, in the Middle Ages

there was a flourishing Xestorian Church, whose bishop had his see at

Kerman, and Marco Polo, who went everywhere, visited the city twice.

But the palmy days of Kerman were of short duration. The city

passed through many vicissitudes, the worst and last being in 1794

when the ferocious Agha Muhammed Shah, the founder of the present

Kajar dynasty, sacked the town, and, it is stated, demanded 20,000 pairs

of human eyes from its luckless inhabitants. The story goes that the con-

queror counted this terrible ransom himself, and remarked to his general,

" If I had not found the full number, your own eyes would have supplied

the lack."

Both at Yezd and Kerman the Parsees or fire-worshippers, the old

inhabitants of the land, still survive. They are, however, despised by

the Persians, who force them to wear a peculiar dress, and impose

other restrictions upon them. The costume of the women is gay and

picturesque, and they do not veil their faces. The Parsees expose their

dead in towers of silence to be eaten by the vultures and crows, the

idea being that they must not pollute earth, air, fire, or water. My
little Parsee maid used, for example, to extinguish my candles with

her fingers, fearing to defile the flame with her breath. However,

when she observed that no evil overtook me when I boldly blew
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out the light, she summoned up courage to do likewise after a time.

The Parsees do not consider the dog an unclean animal as do the

Persians, and a dog is often called in to decide whether a fire-wor-

shipper be dead or not. On these occasions a piece of bread is laid

on the breast of the supposed corpse, and if the canine arbitrator

devours this, it is a sure sign that life is extinct.

As the " servant question " is as acute in Persia as in Great Britain,

I must now say a few words about my housekeeping experiences. Un-
accustomed as I was to the East, it took me some time to realise that

I had to deal with a race inured to lie and thieve, and lazier than the

European imagination can easily grasp. As the Persian women are kept

in seclusion, the whole work of a European household is performed by
men, who enter the service of a foreigner to get as much as possible out

of him. At Tehran they will often steal the little trifles embellishing

his rooms, and sell them in the bazaars ; they will wear articles of his

clothing, take as much of his food as they can manage to abstract, and,

perhaps worse than anything else, they will surreptitiously use his

hair-brushes

!

As throughout the East it is impossible for the upper classes, be they

western or eastern, to do their own shopping, the servants make all the

purchases, taking so much percentage on commissions, ten per cent,

being the recognised amount. It can easily be understood that this may
become a fruitful source of friction between a mistress and her NJasir or

steward ; and my cook and I had many painful scenes over his accounts,

as his ideas of percentage were never lower than fifty ! However, living

was by no means ruinous at Kerman, as meat and bread were under a

penny a pound, eggs ten a penny, chickens twopence, and a minute lamb
fourpence halfpenny. Our bill of fare was limited, and I had to study

my cookery-book diligently in order to ring the changes on the " eternal

mutton and everlasting fowl." Fish there was none, and beef not to be

had, all Persians considering it beneath contempt as food. Our fruit and

vegetables were also a difficulty, as everything came with a rush in the

early summer, and the fierce sun left us at the end of May with only

rice and onions, and not even a potato, until the marrows and autumn
fruits were ripe.

I found at Kerman that I had to carry on a constant crusade against

dirt in my efforts to keep the Consulate up to even a low standard of

European comfort. In the kitchen the pots and pans required daily

examination, as my cook frequently left the remains of former meals in

them : and I had to be on the alert, as he was in the habit of boiling a

mass of vegetables to last for days, in order to save himself the trouble

of preparing a fresh supply. The other servants were all on the

same pattern as the cook. Nothing was ever done to-day that they

could put off to the next day, and "Furd<r inshallah!" (to-morrow,

please Allah !) was their constant cry. They would tell me lie after

lie with such admirable self-possession, looking me straight in the face

with such guileless eyes, that I was often fairly staggered. However,

as their perversions of the truth were seldom consistent, they usually

betrayed themselves, but when found out would say without a

vol. xx. 2 G
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trace of shame, and often with a laugh, "Yes, Khanum (mistress), it

was a lie."

When I accused my butler, Hashim, of stealing our tea, sugar, etc.,

he was deeply hurt at the objectionable word " steal " being applied to

his action, which, by the way, he did not deny. He explained to me at

great length that taking food was not a form of theft, as it was done for

the laudable purpose of making him stronger to work in my service !

The whole race, however, has a profound belief in the word and also

in the healing powers of auy European, and I regretted frequently that

I had no knowledge of medicine, so many were the cases for which I

was urged to prescribe, and so few did I dare to try and cure.

I am thankful to say that the Church Missionary Society has now
intrenched itself in Kerman, and has opened a hospital there. The
importance of medical missionaries will be appreciated when it is under-

stood that the practice of medicine in Persia is mainly a question of

charms. A hot disease requires a cold remedy and vice versa, cold water,

for example, being flung over a patient suffering from fever or

pneumonia.

I have a brass bowl, once the principal stock-in-trade of a Persian

doctor. The signs of the Zodiac and texts of the Koran are engraved

outside, and inside is incised a mass of short prayers, one for each

disease. To each prayer belongs a small key with the name of the

disease. The method of procedure is simple in the extreme. The
doctor fills the bowl with water, makes a feint of unlocking with one of

the keys the prayer alluding to his patient's disease, and if the latter

swallows the water in a believing spirit a cure is sure to follow. If a

patient is at the point of death, a pearl ground up is a powerful restora-

tive, and powdered rubies and emeralds are given as tonics ; and to sew

a patient up in a raw hide is another remedy. One burnt child had

its wounds rubbed with soot from the bottom of the cooking vessels,

and when my Parsee maid was burnt she drank pomegranate water as

a cure. A child suffering from wrater on the brain was brought to a

Persian doctor, who assured the parents that it was possessed by a

demon. He advised them to lay it in a newly dug grave during the

night, saying that in the morning it would either be cured or the demon
would have made away with it. The parents followed the prescrip-

tion, but they found the child the next morning neither better nor

worse.

We were singularly fortunate in having some civilised Persian

society when we were at Kerman. His Highness, the Farman Farma,

brother-in-law and son-in-law of the present Shah, was Governor-

General of the province, and as he and my brother were friends of some

two years' standing, we saw a great deal of him and his suite.

Every member of the Prince's suite spoke French more or less

fluently, a great thing for me, as my Persian was hardly above the level

of the kitchen, there being practically two languages spoken in the

country, one full of compliment and courtly phrase for the educated,

and another, simple and quite different, for the lower classes. To give

one example of what I mean, the phrase " telegram sent " was delivered
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to our Minister at Tehran as follows :
" The message of the most

exalted threshold has become a place of pilgrimage."

I must confess, however, that the society of these gentlemen became
very wearisome after a time. The great subjects of conversation were
sport and horses, and I could not talk on these themes for ever, nor was
it etiquette to question them about their women, in whom I was greatly

interested. Their own idea of light conversation was to put you through

a searching catechism as to what you had paid for each horse and each

belonging, such as carpets and furniture, and they never hesitated

to ask such home questions as to what might be your age or income.

Although proud of using knives and forks when with Europeans, yet

some of their manners at table were curious. They would devour half

a sweetmeat or biscuit, and, if not to their taste, would replace the

mutilated fragment on the dish, while if a cut-up cake were offered them,

they would break off a bit here and a bit there until the whole confection

was unfit for any one else to eat. As a rule they refrained from putting

the spoon or fork they were using into the dish, but to drink from

the lip of a water-jug or the spout of a teapot was an irresistible

temptation.

Persian gentlemen are curiously dependent on their servants, looking

to them for counsel on all occasions, and expecting to be provided by
them with gossip gleaned from the bazaars. It is amusing when receiv-

ing a Persian of position to notice how his servants, and your own for

the matter of that, will burst into the conversation at intervals, especially

if it appears to be flagging. And a gentleman intimate with another

will invariably inquire after his friend's chief servant, and address some
of his conversation to him, it being a mark of special friendliness to

give orders to another man's retainers. The Prince, who often dined

with us, used to send our servants (who were waiting at table) for this

or that, and I confess that I thought his manners strange until it was
pointed out to me that he was paying us a particular compliment.

I do not believe that there is such a thing as patriotism in the

country. My Persian friends used to ask me mysteriously on what day

the British army was expected to land from the Persian Gulf and proceed

to take the country. They assured me that they were looking forward

to this foreign occupation, imagining that it would mean wealth and
security to all who welcomed it. When, however, we consider the Persian

system of government, this attitude will not surprise us. The Shah
"farms out" his kingdom at each Noruz (the Persian New Year) to

those governors who bid highest for the various appointments. As the

term of office lasts for only one year, it will easily be understood that the

new governor's object is to recoup himself handsomely for his outlay.

This he does by heavily taxing the luckless peasantry, and also by

demanding large " gifts " from every one in his province who has the

doubtful privilege of being accounted rich. The Persian proverb, "If

you have a fine horse it becomes a gift," alludes to the way in which

those in authority despoil their subordinates. It can be understood

that no governor would lay out a penny on roads, bridges, public

buildings, and so on, and as the central government does practically
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nothing iu that way, it would hardly be an exaggeration to say that

no work of public utility has been undertaken since the days of Shah

Abbas, contemporary of our Queen Elizabeth.

Bravery is as much at a discount as is patriotism ; and I was aston-

ished at the naive way in which my friends would inform me that they

were afraid to ride certain horses in case they bolted, and would never

dare to venture alone into graveyards or ruined buildings, as such places

are haunted by "ghouls," "jinns," " afreets," and other unpleasant super-

natural visitants. In fact, rich men frequently hire a priest to sleep with

them at night in order to keep these "bogies" at bay.

On one occasion two officers whom I knew were discussing an ex-

pedition that they had undertaken against a turbulent nomad chieftain.

A cloud of dust was seen in the distance, and one of my acquaintances,

believing that the enemy was approaching in force, turned to fly, with

all his soldiers following closely in his wake. This incident was being

related by his brother officer, who, however, was not in the least abashed

when his colleague turned the tables on him with, " Yes, that was the

time when you were so frightened that you crept into one of the saddle-

bags on a riding camel !

" The point of the story was that the cloud of

dust had been caused by a stampede of mares, and after the foregoing

conversation I was not surprised to hear that the nomad chieftain was

still at large.

I enjoyed entertaining the Persian ladies far more than the men,

despite the unconscionable time that my fair guests were wont to stay.

Before their arrival the courtyard had to be cleared of all our men-

servants, and my visitors, shrouded from head to foot in black silk

"chadars," would stumble up the steep steps to my drawing-room.

Here I would await them clad in my gayest garments, a European tea,

with cakes, biscuits, chocolate, and so on, spread out in imposing fashion.

With many a " Khosh amadid " of welcome I would accept with

effusion the wizened little apple or orange presented to me by the chief

lady, and beg my friends to be seated on chairs. When the servants in

attendance, and perhaps a few children, had squatted down on their

heels on the floor, the ladies, after many a nervous glance at the open

windows, though my drawing-room was upstairs, would cautiously

divest themselves of their " chadars " and face veils, and display gorgeous

loose-sleeved jackets and much jewellery. If by chance a man crossed

the courtyard or appeared in the garden, my affrighted guests would

huddle themselves up in their dusky shrouds with every appearance of

terror.

Probably at first they were shocked to observe how heedlessly I

exposed my face, but I soon found that the poor things envied me my
free existence, and used to advise me earnestly not to marry a Persian

on any account.

They were always interested in my illustrated papers, and were

particularly eager to see portraits of the Farman Parma and his suite

;

but when I asked leave to photograph them, they would only consent

on condition that I gave a solemn promise never to show the result

to any man, and, as this was impossible, I did not take any of them.
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When my conversational powers were quite exhausted, I would wind

np various mechanical toys for their benefit, though I fancy from their

whispered remarks that they sometimes thought that these objects were

possessed by devils.

On one occasion, when I thought they would never go, my little

Parsee maid announced with a smile that my brother was just coming.

The effect was magical. In the twinkling of an eye every "chadar"
was huddled on, and with very hurried "Khoda hafiz-i-shumas " (good-

byes), ladies and attendants rushed off in a regular stampede. My
butler then came in to clear away, and I inquired of him where my
brother was. Hashim looked confused for a moment, and then

explained with a broad smile that he thought my guests had stayed

quite long enough, so he had hit on this expedient to hasten their

departure

!

We used occasionally to ride some twenty miles out from Kerman
and camp near the Prince's beautiful garden at a place called Mahun,
and would accompany him on his big partridge-shoots. On these

occasions the Prince and his guests, with some hundreds of retainers,

clad in all kinds of long-skirted coats, would gallop across a stony

plain and make their way towards the neighbouring hills. Once when
we had only just started, the Prince's favourite servant rode up calling

out "shikar," i.e. game. We all stopped. His Highness dismounted

and began cautiously to stalk something, which was evidently in a little

bush hard by. I could not imagine what the "game" could be, and

when our host fired and a magpie Hew off unharmed, I had hard work to

preserve a grave countenance.

After this small episode we made our way along the stony bed of a

dried-up watercourse, and the sport began. Men galloped up the hills,

riding along the ridges at the top, and yelling loudly to frighten the

partridges down into the valley, which was crowded with excited sports-

men. Mongrel pointers " flushed " the poor birds, and the falconers

were in readiness to loose their hawks at any that escaped the somewhat
erratic aim of the shooters, who shouted, plunged wildly about, and
tired seemingly in such reckless fashion that it was astonishing that no
casualties occurred.

After this veritable pandemonium we had lunch in a garden of

peach-trees, and the "bag" was brought in on a huge brass tray to be
inspected. It amused me to notice how every one vied in assuring the

Prince (who by the way was a most indifferent shot) that at least three-

quarters of the birds had fallen to his gun.

After we had been nearly a year at Kerman, the Government of

India arranged a Boundary Commission to delimitate a stretch of

frontier between British and Persian Baluchistan, and my brother was
appointed assistant-commissioner to Colonel (now Sir Thomas) Hunger-

ford Holdich.

When I explain that we expected to spend some months in a country

where such things as bread, butter, eggs, milk, tea, sugar, fruit, and

vegetables were practically unobtainable, it will be understood that a

considerable amount of forethought was required before we could set off
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with our string of camels. However, as my brother had hoped to be

sent on this expedition, I had made extensive commissariat arrangements

some weeks beforehand, and when the order arrived from Tehran we

managed to start off in two days' time. Any one who has travelled in

the East will allow that this is something of a feat, when it is considered

that camels had to be hired, the establishment of a year broken up, our

scanty furniture stored, parting gifts distributed, and a last inspection

to be taken of every detail of camp equipment, not omitting the pro-

visions carried by the servants for their own use.

It was quite a wrench to leave Kerman, which I had looked upon as

a real home, but the nomad instinct inherent in most of us soon awoke,

and we felt proud of accomplishing our 600 mile journey to join the

Commission in forty days, very good inarching for the slowly moving

camels.

To reach Baluchistan we had to cross part of the great Persian

desert, and therefore were obliged to carry water with us for six marches.

The necessity for this came home to us at one of our halts, where our

servants discovered the corpse of a poor peasant, who had probably

perished of thirst in this inhospitable region, strewn with black volcanic

dtibris.

Baluchistan, as a whole, is a most uninviting country. Countless

ranges of mean-looking hills strew the valleys and plains so thickly with

(Ubrls that it is seldom possible to ride at more than a foot's-pace. Roads

there are none, and the traveller follows the track, often faint, made by
previous caravans.

Even in February and March it was unpleasantly hot, and we were

obliged to start before daybreak in order to reach our extra tents, sent

on the night before, not later that 8 A.M. The intense heat and the

hosts of flies prevented us from making up for our short night's rest

during the day, and usually about four o'clock we were visited by a dust

storm : the tent-ropes would be torn up in a trice, and the tent collapse

in a heap unless we held on to the pole until the storm passed as

suddenly as it had come. After a time we circumvented these "devils,"

as the servants called them, by piling boxes on to the tent-ropes,

for we could not follow the example of the Governor of Baluchistan,

who forced his soldiers to hold on to the tent-ropes while he took his

siesta.

The water was also a trial, as it was often non-existent, and when
there was any, it would be brackish or foul, unless we had the luck to

camp in a grove of palms. The stately trees and the rippling stream

which gave them birth were in delightful contrast to the dreary desert

which had never a tree, scarcely a plant, and where snakes and lizards

seemed the only signs of life.

The Baluchis are quite a different race from the fair-skinned Persians,

being slight and dark, with traces of Arab and Negro ancestry. They
wear full white trousers and shirts, and their masses of greasy black

hair seem never to have been combed, save in the case of the young
dandies, who train curls to hang over their ears and down their chests.

Taking them all round, they appear to be quite ignorant of the uses
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of soap and water, and a dirtier set of people, including their starved-

looking women, I never came across.

Baluchistan was conquered by Persia some forty years ago, and the

relations between the conquerors and the conquered are, to say the least

of it, strained. During the delimitation operations our Commissioner

was sometimes implored by the villagers not to give them to the

Persians, and this feeling was shown very plainly when, at the close of

the Commission, a sort of international gymkhana was got up, the Indian

sepoys, Persians, and Baluchis entering into competition. The camel

and horse races went off in perfect harmony, but when a wiestling

match between the Persian " pahlavan," a great champion, and one

of the sepoys took place, the bystanders became excited, and assisted

proceedings by beating the wrestler with whom they were not in

sympathy. Upon this a free fight began, and stones flew through the

air, no joke on a plain strewn thickly with boulders, and the inter-

national gymkhana might have ended in disaster had it not been for the

promptitude of the English officers.

The Persian governor rode back to his camp surrounded by his own
soldiers, who beat him soundly, presumably to pay off old scores, and the

Baluchis rushed in a body to the English camp, begging for arms, and to

be led against the hated Persians, whom they imagined we were as

eager to slay as they were.

When matters were quiet again, the Persian governor announced
that he would have his unruly soldiers bastinadoed, but, to our amuse-
ment, his entire army retired to a palm grove, which my brother used as

our stable, the warriors declaring that they were taking <; bast" or

sanctuary with the consul. It must have been humiliating for the

governor of the province to be deprived of all his forces in this way,

and he was obliged to come to our stable early the next morning and
promise his soldiers that bygones should be bygones before they would
consent to return to their duty.

AX OLD STORY OF ARCTIC EXPLORATION.

In these days when so much attention is directed, and rightly directed,

to exploration in Arctic and Antarctic regions, it may not be without

interest to our readers if we invite their attention to an old story of the

sixteenth century, viz., the voyage of exploration in the fringe of the

Arctic Ocean by Arthur Pet and Charles Jackman, who in a humble
way may not unfairly claim to be among the predecessors of Xansen
and Peary. In the sixteenth century the merchants of England were
quite determined on one thing, viz., that by fair means or foul they

must acquire for England a share of the' commerce of the East, or, as

they used to call it, the Empire of Cathay. The Portuguese and the

Spaniards were already reaping a golden harvest, and adventurers, or, as

we ought more accurately to call them, buccaneers, like Drake and
Frobisher, by their captures of galleons laden with spices and gold, had
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proved to demonstration that trade with the East offered a prospect of

incalculable wealth. Of this the merchants of England were keen to

have a share if they could not have a monopoly, but the voyage round

by the Cape was long and dangerous, and the perils from storms and

from maritime enemies were not to be ignored. If, however, a shorter

or a less dangerous route could be discovered, the goal of their ambition

would in every sense be much nearer. It was for this reason that they

were so anxious to explore, and, if possible, discover a north-east passage,

which might be free from the dangerous storms of the south and from

still more dangerous enemies, viz., the Portuguese, the Spaniards, and

the Moorish pirates. They knew that from time to time isolated adven-

tureis had reached Cathay overland, through Russia and by way of

Asia Minor, and their reception had been sufficiently friendly and

cordial ; but such expeditions could be carried out only on a very

limited scale, and if the dangers of a sea voyage were great, those of a

land journey were much greater. Unquestionably the true solution of

the difficulty was the discovery of a north-east passage, by which their

commercial transactions with Cathay would be regular and safe. The
existence of such a passage was in no way doubted, for no less an

authority than the famous Gerardus Mercator himself had stated, that
'• the voyage to Cathaio by the east is doudtless a very easie and short,

and I have oftentimes marveiled, that being so happily begun, it hath

bene left of, and the course changed into the west, after that more than

halfe of your voiage was discovered." The discovery, then, of a north-

east passage, which they, of course, hoped to be able to keep to them-

selves, was an object for the attainment of which neither trouble nor

expense was to be spared.

Accordingly, in May 1580, Sir Rowland Heyward and George

Barne, aldermen of the city of London, and Governors of the Company
of English Merchants, resolved to grant a commission to Arthur Pet

and Charles Jackman " for a voyage to be made by them for the dis-

covery of Cathaye." The terms of the commission are given in full in

Hakluyt, from whose pages we extract what follows. Arthur Pet is

described as of Ratcliffe, in the County Middlesex, and as Captain,

Master, and chief ruler of the good barke called the George of London,

of the burthen of 40 tunues or thereabouts; and Charles Jackman is

described as of Poplar, in the County Middlesex, and as Captain,

Master, and chief ruler of the good barke called the William of London,

of the burthen of 20 tunnes or thereabouts. The crew of the George

consisted of nine men and a boy ; that of the Jf'illiam, of five men and

a boy ; and they were engaged " for a voyage b}r them to be made by

God's grace, for search and discoveries of a passage by sea from hence

by Borough's sfreights, and the Island Vaigats, Eastwards, to the coun-

treis or dominions of the mightie Prince, the Emperour of Cathay, and in

the same unto the Cities of Cambalu and Quinsay, or to either of them."

Further on in the commission, we find that the merchants "do appoint

Arthur Pet in the George, as Admiral, to weare the flagge in the maine

top, and Charles Jackman in the William, as Vice-admiral 1
" ; also that

the two ships were " fully victualled for two yeres and upwards, which
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you may very well make to serve you for two yeres and a half." One chart

was given to the admiral, and another to the vice-admiral, Ue. " a plat

of spirall lines made by Master William Burrough " ; also " another

sailing carde and a blanke plat for each of them," on which they were to

record their discoveries and observations. But it is obvious that the

merchants doubted the accuracy of Burrough's chart, for the commission

goes on to say, " If it should not be in all points according to that

description, yet we hope that the continent or firme land of Asia

doth not stretch itselfe so farre Northwards, but that there may be

found a sea passeable by it, bctweene the latitude of 70 and 80 degrees."

The admiral and vice-admiral were instructed to keep the ships together

as much as possible, and frequently to consult each other and the crew,

and one Nicholas Chanceler, "whom wee do appoint as merchant, to

keepe accompt of the merchandize you shall buy or sell, barter or

change," and they were strongly urged "to joyne in friendship together

as most deere friends and brothers, to all purposes and effects, to the

furtherance and orderly performing of the said voyage." Their general

sailing orders as to their route wrere, that on the first favourable day

after the 22nd of May, they were to " saile from this river of Thames to

the coast of Finmarke, to the North Cape there, or to the "Wardhouse,

aud from thence direct your course to have sight of "Willoughbie's land,

and from it passe alongst to the Nova Zemla, keeping the same landes

alwayes in your sight on your larboordsides (if conveniently you may) to

the ende you may discover whether the same "Willoughbies land be con-

tinent and firme land with Nova Zemla or not ; notwithstanding we
would not have you so entangle yourselves in any Bay, or otherwise, so

that it might hinder your speedy proceeding to the Island Vaigats.

And when you come to Vaigats, we would have you to get sight of the

maineland of Samoeda, which is over against the South pait of the same
island, and from thence with Gods permission to pass Eastwards alongst

the same coast, keeping it alwayes in your sight (if conveniently you may)
untill you come to the mouth of the River Ob, and when you come unto

it, passe over the said rivers mouth unto the border of land, on the East

side of the same (without any stay to bee made for searching inwardly

in the same river), and being in sight of the same Easterly land, doe you

in God's name proceed alongst by it, from thence Eastwards, keeping the

same alwayes on your starboordside in sight, if you may, and follow the

tract of it, whether it incline Southerly or Northerly (as at times it may
do both), untill you come to the Countrey of Cathay, or the dominion

of that mightie Emperour. And if God prosper your voyage with such

good successe, that you may attaine to the same, doe you seek by all

meanes you can to arrive to the cities Cambalu and Quinsay, or to the

one of them." Elsewhere in the commission the governors say regarding

Cathay, " For that is the country we chiefly desire to discover." It is

not surprising that the merchants of England were extremely anxious to

establish commercial relations with the great city of Cambalu. They
had in their possession the astonishing narrative of the more or less

veracious Friar Beatus Odoricus of Friuli, de portu Yahonis, who more
than a century previously had spent three years (he said) in that notable
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city, which he called Cambaleth, as a guest of " the great Can," whose
feasts were attended by " 14-,000 barons, carying wreathes and litle

crownes upon their heads, and giving attendance upon their lord, and
every one of them weareth a garment of gold and precious stones, which

is woorth ten thousand Florins." The saintly Friar had also visited

Quinsay, a heathen name, which he latinised into Canasia, a city which
he declared to be as large as Venice and Padua, and containing more
than 10,002 bridges! Statistics like these were well calculated to

arouse the attention and to quicken the commercial instincts of the

merchants of England. The commission impresses on the admiral and
vice-admiral the expediency of cultivating friendly relations with the

people of Cathay and their monarch, bidding them " do you seeke by
all means possible to winne favour and liking of the people, by gifts and
friendly demeanes towards them, and not to offer violence, or do wrong
to any people or nation whatsoever, but therein to be innocent as doves,

yet wilie as serpents, to avoid mischiefe, and defend you from hurt."'

For their negotiations with the Emperor they were furnished with

credentials in the shape of letters from Queen Elizabeth, written in

Latin, which they were to present " unto the same mightie Prince or

Governour, with some present to be given, such as you shall think meete
and convenient," in return for which they were to ask for letters of

privilege against the next year's spring. Then they were to return

home in order to report progress.

The merchants, however, were Avell aware that it was by no means
certain that the expedition would reach Cathay, and so, foreseeing that

contingency, an alternative programme is suggested in the commission.

"If it happen you cannot this summer attaine to the border of Cathay,

and yet find the land beyond the Ob to stretch itselfe Easterly, with the

sea adjoyning unto it navigable, doe you then proceed on your discovery

(as before said) alongst the same continent, so farre as you can this

summer, having care in the travel to finde out some convenient harborow
and place, where )

rou may winter ; and when you thinke it convenient,

put yourselfe to wintering, Avhere, if you happen to finde people, you shall

deale with them as we have before advised you to do with the people of

Cafchay. . . . But if it happen that the land of Asia, from beyond the

river Ob, extende itselfe Northwards to 80 degrees, or neerer the poole,

whereby you finde it to leade you into that extremitie, that small or no
hope may be looked for, to saile that way to Cathay, doe you notwith-

standing followe the tract of the same lande, as farre as you can discover

this Summer, having care to finde out by the way a convenient place for

you to winter in, the which (if you may discover the same lande of Asia

this summer to extend itselfe to 80 degrees of latitude and upwards, or

to 85 degrees) we wish then that the same your wintering place may be

in the river of Ob, or as neere the same river as you can, and finding

in such wintering place people, be they Samoeds, Yowgorians, or Mol-

gomzes, etc., doe you gently entreat with them as aforesaide, and if you
can learne that they have a prince or chiefe governour among them, doe

you deliver him one of her Majesties letters, and procure thereof an
answere accordingly; do you procure to barter and exchange with the
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people, of the merchandise and commodities that you shall carry with

you, for such commodities as you shall finde them to have, etc. If you

so happen to winter, we would have you the next Summer to discover

into the river Ob, so farre as conveniently you may : And if you shall finde

the same river (which is reported to be wide or broad) to be also navi-

gable and pleasant for you, to travell farre into, happely you may come
to the citie Siberia, or to some other towne or place habited upon or

neere the border of it, and thereby have liking to winter out the second

winter: use you therein your discretions."' If, however, the Ob proved

to be unnavigable, they were to return through Borough's streights and

keep west of Xova Zembla to Willoughbie's land, where they were to

ascertain if Xova Zembla and Willouglibie's land were not really one

continent : they were then to " proceed westwards alongst the tract of it

(though it incline northerly) even so farre as you may or can travell,

having regard that in convenient time you may returne home hither to

London for wintering."'

In addition to the instructions set forth in the commission by their

employers, the admiral and vice-admiral received from Master William

Burrough detailed directions for making observations, for marking the

appearance of newly discovered lands, bays, rivers, and the like, and for

observing tides, currents, etc. The instructions hitherto noted refer

principally to the route and general purpose of the expedition. There

remained, however, instructions to be given to the admiral and vice-

admiral regarding its commercial side, and these, it appears, were con-

fided by the merchants to Master Kichard Hakluyt of Eiton in the

countie of Hereford, Esquire, who drew up "notes in writing, besides

more privie by mouth," which he justly claims to be " not altogether

unfit for some other enterprises of discovery, hereafter to be taken in

hand." He begins by impressing on the heads of the expedition the

expediency of finding some point d'appui for future operation?. "For
that the people to the which we purpose in this voyage to go, be no

Christians, it were good that the masse of our commodities were alwayes

in our own disposition, and not at the will of others. Therefore it were

good that we did seeke out some small Island in the Scithian sea, where

we might plant, fortifie, and staple safely, from whence (as time should

serve) we might feed those heathen nations writh our commodities with-

out our cloying them, or without venturing our whole masse in the bowels

of their country. And to which Island (if neede were and if wee should

thinke so good) wee might allure the Xorth-east navie, the navie of

Cambalu, to resort with their commodities to us there planted, and stap-

ling there." If such an island could not be found, then the admiral and

vice-admiral were to try to find a suitable port in Xova Zembla.

Hakluyt apparently anticipated by some hundreds of years the policy of

founding convict colonies, for he says :
" If the aire may be found upon

that tract (i.e. Xova Zembla) temperate, and the soile yeelding wood,

water, land, and grasse, and the seas fish, then we may plant on that

maine the offals of our people, as the Portingals do in Brasill, and so they

may in our fishing in our passage, and divers waves yeelde commoditie

to England by harbouring and victualling us." The supreme importance
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of constant watchfulness for a north-east passage is urged on the explorers

in these words :
" And if there be a straight in the passage into the

Scithian seas, the same is specially and with great regard to be noted,

especially if the same straight be narrow and to be kept. I say it is to

be noted as a thing that doeth much import; for what prince soever

shall be Lorde of the same, and shall possess the same, as the King of

Denmarke doeth possess the straight of Denmarke, he onely shall have the

trade out of these regions into the North-east parts of the world for him-

selfe and for his private profit, or for his subjects onely, or to enjoy

wonderfull benefit of the toll of the same, like as the King of Denmarke
doth enjoy of his straights, by suffering the merchants of other Princes

to passe that way." Hakluyt's instructions to the explorers, in case they

reached Cambalu or Qu i nsay> are °f great interest. They were to bring

home specimens of the fruits of the country, dried if need be, kernels of

apples, pears, and all stone fruits, seeds of strange herbs and flowers,

a map of the country, and an " old printed booke, to see whether they

have had print there before it was devised in Europe as some write," and

they were to bring home with them if they could " from Cambalu or other

civil place, one or other yong man, although you leave one for him "
!

They were enjoined to take particular note of their navy and army,

their ordnance, armour, and cavalry, also their buildings, ornaments,

apparel, and furniture, and the materials of which they were made,

their shops, prices, shambles, fields, fruit-trees, and fish supply. Con-

sidering the size of their ships and that they were taking with

them two years' supply of food, the list of articles which were to

constitute the cargo for the purpose of opening a trade with Cathay

is a formidable one—requiring two pages of print. It included karsies

of all orient colours, frizadoes, motlies, Spanish blankets, flannels,

rash, felts, caps, silk socks, and Jerzie yarne, socks, garters, all sorts of

girdles, gloves, shoes, purses, night-caps, pewter, glasses, " looking-glasses

for women, great and faire," spectacles, comb?, handkerchiefs, linen of

divers sorts, knives, needles, buttons ; boxes with weights for gold " to

show that the people here use weight and measure, which is a certain

show of wisedom, and of certaine government setled here "
; samples of

the silver coinage of England " to be shown to the governours of

Cambalu, which is a thing that shall in silence speake to wise men more
than you imagine"; locks, keys, hinges, etc., "of excellent workmanship,

whereof if vent may be, hereafter we shall set our subjects in worke
which you must have in great regard. For in finding ample vent of any-

thing that is to be wrought in this realme, is more woorth to our people

besides the gaine of the merchant, then Christchurch, Bridewell, the

Savoy, and all the Hospitals of England." The advantages to be gained

by a judicious show of hospitality were not forgotten by Hakluyt, for we
find instructions given regarding the " banketting on shipboord persons

of credite." For such there were provided " the sweetest perfumes to

set under hatches to make ye place sweet against their comming aboord "
;

also marmalade, raisins, figs, prunes, walnuts, olives, " to make them taste

their wine," hullocke, sacke, vials of good sweet waters and " casting

bottels of glasses to besprinkle the ghests withall," sugar for their wine,
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" the sweet oyle of Zante, and excellent French vinegar, and a fine kind

of bisket steeped in the same do make a banketting dish, and a little

sugar cast in it cooleth and comforteth and refresheth the spirits of

man." To impress on the great Can the greatness of England, they

were to take with them the biggest coloured map of England they could

find, and a large map of London with the river drawn full of ships. As
presents to the great Can they were to take Ortelliuses Book of Mappes,

a book of the attire of all nations, and " if any man will lend you," the

new Herball and books of natural history. The English commodities

for which Hakluyt hoped for special traffic in Cambalu were these:

parchment, glue, red oker for painters (because we have great mines of it

and have no vent), soap, saffron, black conies' skins (for that we abound

with the commoditie and may spare it), thread, lead, iron, brimstone,

and antimony (for that we may lade whole navies of it and have no use

of it). The temperance party of the present day will doubtless be much
shocked to hear that so long ago as 1580 an English expedition was

instructed to push the sale of aqua-vita^, because "by new devises

wonderful quantities maybe made here, and therefore to seeke the vent."

Hakluyt concludes his notes of instructions with this wise and whole-

some advice: "Take with you those things that be in perfection of

goodnesse, for as the goodnesse now at the first may make your com-

modities in credite in time to come ; so false and sophisticate com-

modities shall draw you and all your commodities into contempt and

ill opinion." Little did the merchants of England or the admiral and

vice admiral dream of the perils of the terrible Kara Sea to which the

expedition was bound; on the contrary, they anticipated brilliant success

and enormous profits, and that the two ships would " in the yeere of our

Lord 1582 return home with good newes, and glad tidings, not only to

us the adventurers in this voyage, but also to our whole country and

nation, which God graunt ye may do. Amen."
On Monday, the 30th of May 1580, the admiral and vice-admiral,

taking advantage of a favourable wind, sailed from Harwich, but on the

8th June they p irted company and did not meet till the 23rd, when the

William came into Ward house "in good safetie and all her company in

good health," but somewhat leaky and with damaged steerage. The
George had arrived some hours before her. Both ships had encountered

v.ry foul weather, with rain and fog. They were detained at Ward-
house by contrary winds till the 1st July, when they set sail east and

by south. Next day, however, it was clear that there was something

wrong with the little William, for we are told that " about five in the

afternoon we bare with the William, who was willing to go with Kegor,

because we thought her to be out of trie, and sailed very ill, where we
might mend her steerage : whereupon Master Pet, not willing to go into

Harborough, said to Master Jackson, that if he thought himselfe not able

to keepe the sea, he should doe as he thought best, and that he in the

meane time would beare with Willoughbies land, for that it was a parcel

of our direction, and would meete him at Verove Ostrove, or Vaigats,

and so we set our course East-north-east, the winde being at South-east."

Continuing its course eastwards, the George on the 5th June saw land,
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and on the afternoon of the Gth June first met with ice, but they

succeeded in keeping clear of it by proceeding to the north east. Next

day they saw " perfect land " to the north, but could not get near it

because of ice. But they pluckily entered the ice and stayed in it for

twenty-four hours, drifting eastwards. On the afternoon of the 8th they

got clear of the ice and sailed on south-east by south. On the 10th they

sighted land, but were prevented by "a great fogge " from getting near

it till evening, when they found it was only an island. On the 12th,

"about 11 a clocke in the morning, there came a great white beare

down to the waterside, and took the water of his own accord ; we

chased him with our boate, but for all that we could doe, he gote to land

and escaped from us, where we named the bay Bearebay." Our readers

will find a Bear Bay still in the map of Nova Zembla. But we need not

follow the daily course of the George as it toiled its way through the ice.

They reached Vaigats on the ISth. On the 24th, while under the

shelter of an island four or five leagues from Yaigats, they to their

great joy sighted the William, which came up to them next day, " her

sterne post broken, that the rudder did hang clean besides the sterne, so

that she could in no wise port her helme, with all hands she did lighten

her sterne and trimme her head. . . . Wee acknowledge this our meet-

ing to be a great benefite of God for our mutuall comfort, and so gave

his majestie thanks for it. . . . Windes wee have had at will, but ice and

fogge too much against our willes. if it had pleased the Lord God other-

wise." The miserable bad weather continued, so on the 28th, "in the

afternoone, Master Pet and Master Jackman did conferre together what

was best to be done considering that the windes were good for us, and

we not able to passe for ice, they did agree to seeke to the lande againe,

and so to Vaygatz, and there to conferre further." The narration of the

succeeding days is full of accounts of their struggles with the ice. The

log of one day will suffice, viz., that of the 13th August : "All this day

we were much troubled with the yce, for with a blow against a piece of

yce we brake the stocke of our ancre, and many other great blowes we

had against the yce, that it was marveilous that the ship was able to

abide them ; the side of our boate was broken with our ship which did

recule backe, the boate being betwixt a great piece of yce, and the ship,

and it perished the head of our rudder. This day was a very hard day

with us ; at night we found much broken yce, and all this night it blewe

very much winde, so that we lay in drift with the yce, and our drift was

South, for the winde was at North all this night, and we had great store

of snowe." When at length they did get clear of the ice, they decided

to try to escape from it by keeping nearer the land, but in so doing they

drifted on to shoals and went aground. By lightening the ships and

waiting for high water they succeeded in getting off the shoal, and they

set sail, the George to the south and the William to the east. On the

22nd August the George lost sight of the William and never saw her

again. Admiral Pet continued his brave struggle against the ice and the

weather for a few more days, but without success. The ship was badly

damaged and became so leaky that there was nothing for it but to return

to England. The weather continued adverse for weeks, and the return
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journey was quite as perilous as the outgoing one. On the 4th October
" the wind was so great, that our cables brake with the very storme, and

I do not thinke that it is possible that any more wind than that was

should blow ; for after the breaking of our cable we did drive a league,

before our ankers would take any hold ; but God be thanked the storme

began to slacke, otherwise we had been in ill case." Apparently, also,

they either ran short of food or were afraid of doing so, for we find an

entry of the 19th November which says: "We moared our ship in an

utter sound called Scorpe sound, because the King's ship (a Danish vessel,

the only other vessel mentioned in the narrative) was without victuals,

and we did not greatly desire her company although they desired ours."

The storms and adverse winds continued right through November and

December, but on the 26th December " we turned as high as Ratcliffe and

praised God for our safe returne. And thus I ende, 1580. The William

with Charles Jackman arrived at a port in Norway between Tronden

and Rostock in October 1580, and there did winter; and from there

departed againe in Februarie following, and went in company of a ship

of the King of Denmarke toward Island (i.e. Iceland) ; and since that

time he was never heard of."

"With these simple words the log of the George, written by Hugh
Smith, evidently one of the nine seamen on board, concludes the story

of the unsuccessful attempt to find a north-east passage. The enterprise

was planned by men who, although primarily and principally merchants,

had undoubtedly the instincts of explorers and the prudence and wisdom

of statesmen ; and we cannot but admire their honesty of purpose, their

courage, and their simple piety. It is not unlikely that Master Arthur

Pet, eight years afterwards, was in command of one of those gallant

little ships which faced that " mightie navie, as never the like had before

that time sailed upon the Ocean sea," the Invincible Armada, drove it

shattered and ruined from the shores of England, and effectually, if

unwittingly, dealt a deathblow to the power of Spain. Sir Rowland

Heyward, we know from other sources, was one of the merchant

governors of London who, under the regis of the Virgin Queen, had

established friendly commercial relations with " the great lord by the

grace of God and great duke John Vasiliwich of all Russia, Volodimer,

Mosco, etc.," and we can well believe that he and George Barne were

present at that ever-memorable meeting of the 24th September 1599,

when the merchants of England founded what was to become the East

India Company, "the richest, the most romantic, the most colossal,

private, commercial, military, and governing body that ever flourished,

or now ever can flourish, on earth." Even in the twentieth century we

do well to remember these men. We are justly proud of the adven-

turers and explorers of our own day, but when we recall the conditions

of navigation and exploration in the days of Queen Elizabeth, we are

glad to have to make the confession, vixere fortes ante Agamemnona.
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SALT LAKE WATER.

By Professor J. E. Talmage.

As articles have heretofore appeared in the Magazine on the existing

Great S lit Lakes, 1 and its predecessor Lake Bonneville,2 the writer ven-

tures to present the following additional data regarding the recent and

present condition of these briny waters.

From the date of the latest partial analysis reported," the lake con-

tinued its course of shrinkage until the later months of 1903. During

the summer of that year, Saltair pavilion, the most renowned of the

lake resorts, was left dry except for pools and playas, nearly half a mile

inland, and all other pleasure establishments on the lake shore were

abandoned.

The diminished water supply was primarily due to deficient natural

precipitation, and incidentally to the fact that irrigation interests robbed

the shrunken streams to dryness on the uplands. The autumn of 1903

probably witnessed the lowest level of the Great Salt Lake observed by

civilised man; and unfounded fears regarding the imminent dessication

of the lake to complete dryness have been loudly voiced in sensational

newspaper accounts and through the pages of popular monthlies.

The recorded history of the lake during the period of human occu-

pancy of its valley show minor cycles of rise and fall, each limited to

approximately fifteen years ; besides these there are to be considered

the major cycles of geological significance exemplified by the history of

the Pleistocene water body, Lake Bonneville. It appears that for more

than fifteen years past the lake has followed the regular downward

course incident to its minor cycle of shrinkage. If this be all, the lake

maybe expected soon to rise; if its major cycle of dessication be

involved, it may yet sink to its low level of 1869, or below.4 However,

the naturally occurring rise in the present upward course of the minor

cycle will probably result in an increasing volume for a few years at

least.

A sample of the lake brine was taken in October 1903, when the

lake was at or near its lowest observed level. The collection was made

in the open lake as near as possible to the point at which other samples

reported by the writer have been taken. A partial examination by the

author yielded the following data :

—

Specific gravity of sample, mean of six concordant

determinations, by spiral balance, pycnometer, and direct

weighing, 1-2189

Total solids dissolved, nifan of four determinations, 27'5360 per

cent, by weight.

i December 1901, pp. 617-644.

2 September 190:2. pp. 149-471. with maps.
3 September 1901 ; see this Magazine, December 1901. p. 633.

4 See this Magazine, December 1901, p. G33.
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Analysis in part gave the following results as to the composition of

solid contents :

—

Magnesium oxide (MgO), 1

Calcium oxide (CaO),

S04, radical, .

Chlorine,

Per cent,

by weight of
lake brine.

2-5111

0-1112

1-8299

153232

The results are averages of two or three determinations in each case.

At the writer's request a more extended examination was undertaken

by Mr. William Blum,1 of the department of chemistry, University of

Utah. Mr. Blum reports the following results of duplicate determina-

tions :

—
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As to the constitution of the lake water in general, it is to be remem-
bered that the winter of 1903-1904, and the spring of 1904, were
periods of increased precipitation, and the early summer of 1904 was
relatively cool and humid within the hydrographical basin of the lakes.

During the early months of the present year most of the contributing

streams were pouring torrents into the lake. A sample of water was

Apparatus for determining solids in lake brine.

taken (June 6. 1904) at or near the point of usual collection. This

yielded to the writer's examination the following results :

—

Specific gravity (average of four determinations), . . 1*1905.

Total solids, 25-1960 per cent.

The effect of the influx of spring freshets is plainly shown by a com-
parison of the samples taken in the autumn and spring respectively.

It may be of interest to know that the determination of the solid

contents in a brine like that of the Great Salt Lake is an undertaking



SALT LAKE WATER 427

requiring special precaution. The usual method of taking a measured

portion of the water under examination and evaporating the same to

dryness in an open vessel is wholly unsatisfactory. In the first place,

measurements of initial quantities fail to bring results sufficiently con-

cordant ; and weighing out the water in open vessels is equally unsatis-

factory. The one method found to be reliable by the writer and his

associates is that of direct weighing in closed vessels. For the deter-

minations of solids in the lake brine the process described below has

been devised ; it has proved to be highly satisfactory, and suggests a

general application.

Duplicate portions of the brine, each about 10 cc, are weighed in

small Erleumeyer flasks (A and A') ; the flasks are tightly corked during

the weighing, and the corks are laid aside for further use in the final

weighing of the residues. The flasks are connected with I 'tube B and
bulb-tube C, the former filled with fragments of potassium hydrate, and
the latter with pieces of calcium chloride. The flasks thus prepared are

set in an open pan D containing a bath of calcium chloride solution
;

and from the second flask A' a tube leads to the filtering bottle E, which

is connected directly with the aspirator or filter pump. The pan D is

heated by a burner F, and the temperature of the bath is shown by the

thermometer G. The calcium chloride bath in D is of such concentration

as to give the required temperature at the boiling point ; this degree of

concentration is maintained during the operation by a supply of water

delivered drop by drop from the elevated reservoir H.

By this arrangement a current of dry air is drawn through the flasks

containing the weighed portions of brine ; dessication is rapidly accom-

plished, and the formation of large crystals with liquid inclusions is

practically prevented. The purpose of adding the potassium hydrate

tube B, as suggested by Mr. Blum, is that of preventing the possible

conversion of chlorides into carbonates by the passage of a large volume
of air containing carbon dioxide. Experiment has proved that the brine

in the second flask is as thoroughly evaporated as is that in A ; thus it

is possible to make duplicate determinations at one heating.

Calcium chloride solution was chosen for the bath in preference to

other liquids with high boiling points, as the adherent chloride can be

readily removed from the outside of the flasks at the close of the opera-

tion. A temperature of 120°C is found to give constant weight to the

residues.

THE RETURN OF THE SCOTIA.

On July 21 the Scotia, with the members of the Scottish National

Antarctic Expedition on board, arrived in the Clyde on her return from
the Antarctic, and met with an enthusiastic reception. It will be
recollected that the Scotia left the Clyde in the early days of November
1902, and arrived at the Falkland Islands on January 6, 1903,
her voyage out being fully described in these pages. Leaving the
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Falkland Islands on the 26th of January, the Scotia did not return till

the end of the following November, after wintering in the South

Orkneys. This, her first Antarctic journey, was also fully described in

this Magazine, and it will be recollected that a small party under Mr.

Mossman was left behind at the South Orkneys to carry on meteoro-

logical work. The Scotia herself went up to Buenos Ayres to coal and

refit, and, as already explained here, Mr. Bruce was able to arrange with

the Argentine Government to carry on the meteorological station at the

South Orkneys, Mr. Mossman remaining in charge under that govern-

ment. In February of the present year the Scotia returned to the South

Orkneys, and thence continued her explorations in the Weddell Sea.

The story of this second Antarctic voyage still remains to be fully told,

but we know that the expedition reached 74° 1' south latitude, 22° west

longitude, and was there stopped by the ice, remaining fast for a week.

After getting free the vessel coasted for more than one hundred miles

alono- what the expedition believes to be the Antarctic continent, which

thus lies some 600 miles north of the position in which it has been

supposed to lie. Crossing Ross's Deep, which, as already noted, proves

to be 2600 fathoms where Ross marks " 4000 fathoms, no bottom," the

Scotia sailed northwards to Gough Island, where a party landed for the

first time. It is believed that the collections made on this island will

prove of great scientific importance. Thence the Scotia sailed to the

Cape, and so home, with a very successful record for her two seasons

of work.

As already announced, Mr. Bruce has been awarded the Society's

Gold Medal, and it was arranged that this should be presented at Mill-

port Marine Station, on the arrival of the expedition in the Clyde, by

Sir John Murray. A large party of subscribers and friends from Edin-

burgh and Glasgow met at Wemyss Bay, where a special steamer had

been chartered to carry them to Millport. After landing a party at

Millport, this steamer proceeded down the Firth. The Scotia was

encountered near Lamlash, escorted by the Gleniffer, Mr. James Coats's

yacht, the Triton, its convoy, and the Mermaid from the Millport Marine

Station, and all proceeded to Keppel Pier. The company disembarked

here and proceeded to the station, where the members of the expedition

were received by Sir John Murray, who read a telegram received by

Mr. Bruce from the King, which was as follows :
" I am commanded by

the Kin" to congratulate you and the officers and crew of the Scotia on

vour and their safe return, and on the completion of your important

addition to scientific knowledge and discoveries in the south-eastern part

of the Weddell Sea.—(Signed) KNOLLYS."

The Secretary for Scotland (the Right Hon. Graham Murray, M.P.)

also wired :
" Hearty congratulations to the Antarctic Expedition on its

successful achievements and safe return to Scotland," and there were also

similar messages from the President and Secretary of the Royal

Geographical Society, London, and others.

Sir John Murray then presented Mr. Bruce with the Gold Medal in

the name of the Royal Scottish Geographical Society, emphasising in his

speech three points of importance in regard to the work of the expedi-
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tion : first, that thanks to the skill of Captain Robertson, the Scotia had

penetrated 300 miles further into the Antarctic than the vessels of any

of the other recent expeditions; second, that the expedition had dis-

covered the Antarctic continent in a position where it was not previously

known to exist; and finally, that it had accomplished such a large

amount of accurate oceanographical work. Sir John Murray also

spoke of the meteorological work of the expedition, which is being

continued by Mr. Mossman.

Subsequently Captain Robertson was presented with a gold seal by

Mr. Paul Rottenberg on behalf of the Marine Station. Luncheon was

afterwards served in the grounds of the station. At its close Sir John

Murray, in welcoming the members of the expedition, delivered a short

speech on the exploration of the Antarctic, with special reference to the

work done by the Scotia, and the successful way in which it had been

navigated. In the afternoon opportunities were given to the visitors of

seeing over the Scotia. The weather throughout was most favourable,

and the whole proceedings were greatly enjoyed. The members of the

expedition were in good health and spirits, and expressed themselves

highly gratified with the warmth of their reception.

Mr. Bruce's official account of the work of the expedition, together

with a special map, will be published in the Magazine at a later date.

PROCEEDINGS OF THE ROYAL SCOTTISH GEOGRAPHICAL
SOCIETY.

Notice to Members.

The Society's Rooms will be closed for cleaning during the month

of August.

GEOGRAPHICAL NOTES.

EUROPE.

The Canalisation of Germany.—In June 1904 the Foreign Office published

(No. 613 Miscellaneous Series] an able report on the projected Rhine-Neckar-

Danube Ship Canal, by Dr. Frederic Rose, H.M. Consul at Stuttgart, with a map.

Dr. Rose points out that while France is contemplating an additional expendituie

amounting to ,£20,000,0)00 on her excellent canal system, Bills have been brought

in in Austria-Hungary for new canals and the improvement of existing waterways,

involving an expenditure of £31,000,000, and in Prussia similar works are

estimated to cost £14,013,750. His report and map detail two canals which are

projected, first, a Rhine-Neckar-Danube canal, leaving the Rhine near Mannheim,

and utilising the bed of the Neckar to Cronstadt, near Stuttgart, thence

utilising the beds of the Rems, Kocher, and Brenz to the Danube at Lauingen.

The total cost of construction of this waterway from Mannheim, through Wiir-

temberg, to the Danube (181^ miles) is estimated at about .£7,000,000. Second,

a canal leaving the Rhine opposite Mainz, and utilising the bed of the Main,
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via Frankfort and Bamberg, and from thence by enlarged Ludwig canal, past

Niirnberg to the Altmiihl joining the Danube at Kehlheim. The cost of this

waterway from Mainz through Bavaria to the Danube (344 miles) is estimated at

about £1 3,500,000. "In the great commercial struggle of the present day,"

remarks Dr. Rose, "which will rather increase than abate in intensity in the near

future, the agriculture and industries of those nations will be best equipped for

the combat whose conditions of production, owing to cheapness of transport, are

most favourable. ... A canal-ship of 600 tons carries as much goods as sixty

railway wagons, requires only one-thirtieth of the hauling power necessaiv on

level railroads, is one-third cheaper in carriage per ton, is worked at a lower rate

of expenditure for men and materials, and can load and unload at any place on

the route, in addition to other minor advantages."

We may add that Dr. Rose's report was considered by the Liverpool Chamber

of Commerce at its meeting, on 28th June last, when its chairman (Mr. G. H. Cox)

referred to the "real disadvantage in this country due to the dearness of transit,"

and thought "it was time we paid attention to the question of cheap internal

communications. On the Continent they seemed to have grasped the great value

of canals and waterways, and on this point Dr. Rose's report was most instructive,

showing that Continental manufacturers were able to get their goods over cheap

waterways down to the seaboard at much less expense than our manufacturers.

The carrying capacity of the river and canal boats of Germany exceeded that of

their sea-going ships by 1,000,000 tons."

Scottish and Irish Raised Beaches.—After combating Sir Archibald Geikie's

original theory (Journal Geological Society, London, 19th March 1862) that the

elevation of the 25-feet raised beaches of Central Scotland took place subsequent

to the Roman occupation in the first century a.d., and Professor Edward Hull's

(in 1903), that the corresponding 4-15-feet raised beaches of Ireland were formed

about the fourth century a.d., Dr. Robert Munro (Proceedings B.S.E., 2nd May
1904) considers, from archaeological evidence, that the 25-feet raised beaches had

been virtually completed about the beginning of the Bronze Age, therefore they

probably were imperceptibly formed subsequent to the appearance of man in

Scotland.

Morocco and France.—An important committee of distinguished politicians',

literary men, and geographers has been formed in Paris, to take special cogni-

zance of the French administration of Morocco following on the Anglo-French

Convention. This " Comite du Maroc " has issued a public circular setting forth

that the question of Morocco is the most serious which France has to solve

beyond the seas. The method of this solution, it continues, is universally be-

lieved to consist in avoiding all conquest, and in reforming and opening up

Morocco by the less costly intermediation of the government of the Sultan,

directed and assisted by France. A profound knowledge of Morocco is necessary

for this solution, and the new committee will institute a systematic inquiry into

explored Morocco, and further the exploration of its unknown districts. It will

thus aid the pacific penetration by French civilisation, commerce, and industry

of regions hitherto jealously closed, but which will be opened to France by the

international situation. M. Eugene Etienne, Vice-president of the Chamber of

Deputies, is president of the Comite du Maioc, and its office is at 21 Boulevard

Montmaitre, Paris. We may add, on the authority of M. Eugene Aubin, that

only eight ports in Morocco are yet open to external commerce, viz. Tetuan,

Tangier, Lirache, Rabat, Casablanca, Mazagan, Saffi, and Mogador.
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ASIA.

The Desiccation of Central Asia.—In the Geographical Journal for June there

appears a very interesting paper by Prince Kropotkin on the drying-up of vast

areas of Asia and of parts of Europe, whose picturesque opening paragraphs Ave

quote here :

—

"Recent exploration in Central Asia has yielded a considerable body of

evidence, all tending to prove that the whole of that wide region is now, and has

been since the beginning of historic record, in a state of rapid desiccation. At
the present time evaporation over the whole of Central Asia is very much in

excess of the precipitation, and the consequence is, that from year to year the

limits of the desert are extended, and it is only in the close neighbourhood of

mountains, which condense vapours on their summits, that life and agriculture are

possible with the aid of irrigation. Traces of a desiccation which has been going

on with great rapidity during historical times abound everywhere in Central Asia.

Not only on the borders of the mountains which surround East Turkestan, but

even in the interior of the now terrible sandy desert of Taklamakan, explorers,

anong whom Sven Hedin deserves special mention, have discovered ruins of

wealthy cities, monasteries, and irrigated fields, amidst arid deserts where life is

n )\v impossible. Further east all evidence concerning the basin of Lob-nor tends

to prove that at times not very remote from our own the whole of the triangular

depression between the Tarim in the west, the dry bed of the Concha daria in the

north, and the southern shore of Lake Kara-koshun-kul in the south, and now

occupied by a terrible desert, was occupied by a great lake, the Lob-nor, which at

a later epoch, mentioned by the Chinese historians, was broken up into a number

of smaller lakes, of which the Kara-koshun-kul is now the last survivor. The

region at the southern foot of the eastern Tian-shan, including the Lukchun de-

pression, and, further on, the plains of Jungaria, were the seats of populous cities,

monasteries, and villages. So also were very large portions of the Gobi and, in

fact, most of the lower terrace of the high plateau of East Asia. Altogether it is

quite certain that within historical times East Turkestan and Central Mongolia

have not been the deserts they are now. They have had a numerous population,

advanced in civilisation, which stood in a lively intercourse with different parts of

Asia. All this is gone now, and it must have been the rapid desiccation of this

region which compelled its inhabitants to rush down to the Jungarian Gate,

down to the lowlands of the Balkhash and the Obi, and thence, pushing before

them the former inhabitants of the lowlands, to produce those great migrations

anl invasions of Europe which took place during the first centuries of our era."

The author goes on to maintain that the drying-up process is not confined to

Central Asia, but is also obvious in European Eussia, and he suggests that tie

process is not to be regarded as merely temporary, for he believes that it has gote

on continuously since the close of the glacial epoch. Indeed, he believes that the

present epoch—for the elevated northern areas of Europe and Asia at least—is as

definitely an epoch of desiccation as the preceding epoch was a period of glacial

conditions, and that the two facts are in intimate association with one another.

The Eastward Extension of Russia.—In our February issue, p. 89, mention was

made of Prof. Raphael Pumpelly :

s expedition to Turkestan. In the Bulletin of

the American Geographical Society for April, Prof. W. M. Davis, who was a

member of the expedition, gives a short narrative of his journey, which contains

some very interesting observations on the physical geography of the region. A
fuller account of these observations and conclusions is to be published by the
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Carnegie Institution, under whose auspices the expedition was arranged, 1 ut an

interesting geographical parallel, drawn by Prof. Davis, may be quoted in full

here:—"Nothing can be more natural than the extension of the Russian empire

over the mid-latitude plains east of the Caspian. There was no topographic

barrier to hinder the advance—nothing but the difficulty of progress across the

desert, and this difficulty did not suffice to call a halt, for progress has not stopped

until the mountains were reached on the south and east, where it seems as if the

earth's crust itself had risen to set limits to the growth of the Czar's dominion.

The range of the Kopet Dagh is a rampart along the southern border of the

deserts of Turkestan ; beyond this natural wall the basins of Persia are compara-

tively safe. The ranges of the Tian-Shan and the lofty highlands of the Pamir

limit the plains on the east ; and beyond these formidable barriers the interior

deserts of Chinese Turkestan are fenced off from easy conquest. It is only on the

south-east, towards Afghanistan, that the present boundary is unstable ; it is

there drawn across a corner of the plains, where it may be easily disturbed ; and

to this part foreigners are not allowed access.

" There is much in the history of this progress from which an interesting

analogy is to be drawn with the expansion of our own mid-latitude domain in

North America ; for it is to North America alone that nearly all of Europe-

Asia should be compared, in spite of notable differences of size. Our westward

advance across the plains of the Mississippi basin towards a drier and drier

interior region corresponds to the advance of Russia eastward into the Trans-

Caspian country. It is only a fictitious system of land division and of world-

naming that makes the Russians appear to have transgressed the limits of a

continent, while our own mainland progress has respected them. But while in

our own case the further mountain system was found to be of medium breadth and

height, and the native population that preceded us south-westward was small

and weak, the further mountain systems that impede the south-eastward progress

of Russia are vast in all their dimensions, enclosing extensive desert basins and

plateaux, and beyond them dwell the two teeming populations of the world. It

is therefore with our position during the first half of the nineteenth century, after

the Louisiana purchase, and before the acquisition of California, that the present

position of Russia in Central Asia—not Siberia—should be compared. And with

our later history Russia is not likely to run a parallel, for we found only a remote

offshoot of Spanish power along the coast slope of the further ocean ; while Russia

is preceded in India by strongly entrenched British power, and for China and

Japan there is no American homologue. We crossed North America because it

is a handy-sized continent, whose most productive zone is not too wide for the

stretch of a single nation. Eurasia is, on the other hand, an overgrown continent,

and Russia traverses it only in the higher latitudes, where the native population

is relatively small, and where the mountain barriers are least troublesome. It is

therefore with Canada in North America that Russia in Northern Asia should be

compared to-day/'

AFRICA.

Meteorology in the Transvaal—In Symons's Meteorological Magazine for May
some interesting particulars are given regarding the meteorological service in the

Transvaal. The director of the service is Mr. R. T. A. Innes, and the central

observatory, which is three miles north-east of Johannesburg, stands at a height

of about 5900 feet above sea-level. The grounds cover 10J acres, and were

obtained partly by purchase and partly by gift of a I>utch family named
Bezuidenhout. There are already two hundred rainfall stations in operation, in
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addition to about thirty stations of the second and third orders. All the rainfall

observers have come forward voluntarily, many of them being farmers and school

teachers in thinly populated districts. A weather report is already issued daily,

based on observations received by telegraph, and self-recording instruments have

been sent out.

Macmillan Expedition to the Blue Nile.—Mr. W. N. Macmillan has carried out

his intention of renewing his attempt to find a commercial river-way between

Abyssinia and the Egyptian Sudan, and some details in regard to his new expedi-

tion are now available. So far the expedition is stated to have proved two im-

portant things. It has, in the first place, shown the possibility of navigation up

the Sobat and Baro rivers to the Gambela cataract at the foot of the Abyssinian

plateau. This was demonstrated by Mr. Macmillan's launches at the lowest

water, although the view was held by the Sudanese Government that the passage

of the rivers would be cpiite out of the question. A second point of considerable

value is the demonstration of the fact that the Boure heights forming the ascent

of the Abyssinian highlands, which have always been held to be inaccessible for

loaded animals, were successfully negotiated by the expedition, and that of all

the caravan mules and donkeys not a single one was unloaded during the climb.

The expedition, consisting of Sir John Harrington, Mr. and Mrs. Macmillan, Mr.

Bulpit, Dr. Charles Singer, medical officer, Mr. Jessen, engineer and surveyor

(in charge of the launches), a taxidermist, and the usual servants, left Khartum

in January in a Government steamer for Nasser, the two expeditionary launches,

Sobat and Adis Aheba, being towed behind. On leaving the Government

steamer, the party embarked in the smaller vessels, by which they steamed with-

out mishap of any kind to the foot of the Abyssinian hills, where they were

stopped by the Gambela rapids of the Baro river, where navigation ceased, and

all the travellers landed. A base camp was formed at Pokum, in the heart of the

Annak country, at the base of the Abyssinian hills, amid delightful scenery.

The expedition was to leave Pokum on April 20, via Mela, for the western

coast of Lake Eudolf, in which region the travellers would remain until Novem-

ber, afterwards returning to the coast, via Adis _\l>eba and Jibuti!.

The Protectorate of Southern Nigeria.— Mr. James Watt, a member of the

Society, who is in the Government service in Southern Nigeria, has sent us the

following note in regard to the progress of geographical knowledge of the Protec-

torate :—A comparison of the latest with the earlier issues of the Government

map of the Protectorate of Southern Nigeiia["Map of Southern Nigeria (Pro-

visional)," compiled under the direction of Captain A. J. Woodroffe, K.E.,

1903. Stanford.] indicates the progress which has been made in recent years in

our geographical knowledge of that protectorate, the importance of which is

being more generally recognised owing to the recent development of the timber

industry, and to the experiments which are now being made in the cultivation of

cotton.

The sources of information formerly available were more limited and less

reliable than those which are now at the disposal of the Survey Department of

the Protectorate. The navigable portions of the principal rivers, such as the Old

Calabar, the Opobo, the Bonny, the Brass, the Forcados, and others, were already

accurately laid down in the Admiralty chaits ; and much information regarding

the interior of the country had also been derived from the route-surveys of

political and military officers of the Protectorate, and of missionaries. But the

consolidation of the Protectorate in 1900 by the absorption of the strip of terri-

tory extending along the Niger from Iddah to Akassa, formerly administered by
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the Royal Niger Company, the opening up by peaceful or military expeditions

of districts formerly rendered inaccessible by the hostility of rude tribes, and the

extension of the administration over areas which formerly were not under effec-

tive control, have contributed to the increase of our knowledge of the country.

Expeditions have been undertaken by Government and traders for the thorough

examination of the natural resources of the Protectorate. The forest regions of

the Western, Old Calabar, and Cross River divisions have been explored, and a

commencement has been made of a mineralogical survey of the country. During

the dry season of 1903-4 a preliminary survey has been made for a railway from

Old Calabar, the capital of the Protectorate, in the direction of the Upper Cross

River. The distance surveyed is short, and possibly it may not be considered

advisable to proceed with the construction ; but, in any case, as the development

of the country to the north of the Cross River proceeds, it will be found neces-

sary to establish a more reliable line of communication than the river, which in

the dry season is navigable only for canoes of very shallow draught. The infor-

mation obtained by the railway survey will be valuable when the best line of road

is under consideration. The Government recognises the advantage of the water-

ways as the main trade-route*, and these are now being accurately surveyed by

the Marine Department, and many, which formerly were not available even for

native trading canoes, have recently been cleared. Whatever developments may
take place, the water-Mays are ceitain to continue to be the great trade-routes for

all produce collected in native markets. H.M.S. Goldfinch has been engaged

during the past two dry seasons in making a new survey of the Old Calabar,

Opobo, and Brass Rivers, as far as these rivers are navigable for ocean-going

steamers. Apart from these scientific surveys, the surveying woik of political

and military officers has proceeded without interruption, and much greater

accuracy and more detailed work is now required of them by the Government and

the Intelligence Division of the War Office.

The embodiment of these results has produced a map which has much greater

value than any previous issue. Much, however, remains to be done.

The present issue indicates the boundaries of the administrative divisions .
r<nd

districts, and introduces a system of marks for towns which have garrisons,

court-houses, and Government rest-houses. The population of towns is also

indicated.

It would be an advantage, and would also be of interest, if the source of in-

formation of the various itineraries were indicated, and a special symbol adopted

for those positions which have been astronomically fixed.

AMERICA.

The Nature of the Pelee Tower.—In Science for May 20, Prof. Angelo Heilprin

puts forward a new view of the meaning of the huge tower of lava, which, as

already described in our pages, towered to fully a thousand feet above the summit

of Mount Pelee, and was subsequently destroyed. The new suggestion is that

the obelisk was not a plug of lava which solidified immediately on extrusion, but

was merely " the ancient core of the volcano that had been loosened from its

moorings and lifted bodily outward by the force of the volcano's activity." This

view, Prof. Heilprin says, had previously suggested itself to various geologists as

a possibility, but he has been able to collect an amount of evidence which

convinces him that it is the accurate explanation. A similar phenomenon has

been described elsewhere on a smaller scale, as by Abich in regard to part of the

wall of the crater of Palandokan in Transcaucasia, and by Scrope for the Puy
Chopine in the Auvergne.
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The Date Palm in America.—In a recent bulletin (No. 53) of the Bureau of

Plant Industry of the United States Department of Agriculture, Mr. Walter T.

Swingle makes a report of his investigations of the date palm as grown in Algeria,

and of the attempts to introduce it into California and Arizona. The purpose of

the bulletin, as stated by the author, " is to call attention to the peculiar suitability

of the date palm for cultivation in the hottest and most arid regions in the

south-western states, and to its remarkable ability to withstand large amounts of

alkali in the soil. The most intense heat, the most excessive dryness of the air,

the absence of all rainfall for months at a time during the growing season, and

even the hot dry winds that blow in desert regions, are not drawbacks as in

almost all other cultures, but positive advantages to the date palm, enabling it to

mature fruit of the highest excellence." The author shows that tie Salton Basin

in California "is not only the most promising region in the United States, or in

North America, for the culture of the best sort of dates, but that it is actually

better adapted for this profitable culture than those parts of the Sahara Desert

where the best exported dates are produced." It is shown to be probable that

this single region is capable of producing dates enough to supply the demand for

the whole country. Other regions in California, Nevada. Arizona, New Mexico,

and Texas are discussed, the conclusion being that in all of these states date palms

of certain varieties may be grown with profit.

—

Science, June 3.

Buried Ice-Sheets in the Yukon Territory.— In the Journal of Geology (3),

Mr. J. B. Tyrrell gives an account of the buried sheets of ice which occur in the

Klondyke gold-bearing district. Such sheets of ice have been recorded in various

parts of Arctic and Sub-Arctic America, as seen in small escarpments of the

edge of the tundra, but their characters and mode of causation have net been

fully described. The author suggests the name of crystosphtnes for these Bluets

of ice. In the region named the bottcms of the valleys are covered by deposits of

alluvial material, resting upon the rock, and consisting below of coarse sand and

gravel, and above of line sands with peaty and vegetable material, the uppermost

layer consisting almost exclusively of sphagnum swamp. The crystosphenes lie

usually from two to four feet below the surface, and are more or less horizontal

sheets of ice, from six inches to three feet in thickness, which lie between layers

of sphagnum or of fine alluvium, usually where the layers are sepaiated by a thin

bed of silt or sand. The area of the sheets, as has been shown by the sinking of

mine shafts, varies greatly, but one noticed by the author seemed to underlie

about a square mile of surface. Though the sheets are not horizontal but follow

the slope of the surface under which they lie, yet they are of even and regular

thickness throughout, and thus do not partake of the character of frozen lakes.

The author's explanation of their origin is as follows:—The crystosphtnes occur

in the vicinity of springs which well up through the rock bed beneath the

alluvial deposits. In summer this spring water rises through the alluvium and

keeps a large area of the surface permanently moist. If the surface be covered

with sphagnum or other vegetable material coherent in character, and tie flow of

water be inconsiderable, then in winter the water freezes beneath the surface

layer as soon as it comes within the influence of the low tempeiatuie of the

atmosphere. This process goes on, the freezing extending downwards until, all

outlet at the surface being prevented by the frozen sphagnum layer, the pressure

is sufficient to force the water as it rises along a horizontal line of weakness in

the stratified alluvium, this line of weakness being usually determined by the

existence of a layer of silt. The water thus extends horizontally, freezing as it

spreads. The downward extension of the sheet is limited by the fact tl at after a
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certain thickness has been reached, the bottom plane is beyond the reach of the

low atmospheric pressure, and freezing therefore no longer takes place. When
the summer comes the crystosphene ceases to grow, but it is protected from the

sun's rays above by the non-conducting layer of vegetation, and the cold

spring water which rises beneath it has but little melting power, so that it

undergoes but little diminution in size, and is ready to begin another season of

growth when winter returns. If the coherent surface layer of vegetation is absent

and the flow of water large, then the water rises to the surface through the

incoherent alluvium and there forms a mound of ice. Such mounds are of

frequent occurrence, but as they are not protected from the heat of the sun in

summer they speedily melt away, and do not increase from year to year like the

crystosphenes.

POLAR.

The British National Antarctic Expedition.—We publish this month a sketch-

map showing the discoveries made during their two years of work by the members
of the National Antarctic Expedition. In our May issue, pp. 2G4-266, a general

summary was given of the results of the expedition during the second year ; the

following additional notes are based upon Captain Scott's report, which appears

in full in the July number of the Geographical Journal. The present map should

be compared with the more elaborate one which we published last year in illustra-

tion of the first years work of the expedition. At a later date, when the results

of all the expeditions— including the Scottish—are more fully available, we hope

to publish a large scale map, showing the changes in the whole Antarctic region

consequent upon the work of the various expeditions.

Captain Scott's report contains fuller accounts of the different sledging expedi-

tions undertaken during the second season, the more important of which were

discussed in our previous note. The expeditions undertaken by Captain Scott

himself, to the west from the Discovery 's winter quarters, have resulted in the

acquisition of a considerable amount of information in regard to the interior of

Victoria Land. As already mentioned, the summit is a vast plain, reaching a

height of nearly 9000 feet. Captain Scott is of opinion that, although the differ-

ences in level are slight, yet the ground is lower to the north, and higher to the

south, reckoning from the latitude in which the exploration was carried on,

i.e. lat. 77° 59' S. The wind seems to be continuously westward. During the

winter it apparently blows with great violence from the west-south-west, while in

summer it gradually shifts to south-west and south. It is during this period that

the only snowfall of the year takes place, and this seems to be extremely small.

In the great plain there are slight undulations or saucer-shaped depressions, which

can only be detected by differences of shade in the snow, or by a levelled theo-

dolite. The greatest difference in level seems to be 50-60 feet, and this inclina-

tion is spread over 2-3 miles, so that it cannot be detected underfoot.

With regard to the coast-line of Victoria Land, the map shows how this is

broken up by large fiords, which have now been carefully mapped. The different

sledge journeys are also shown upon the map. It should be noticed that the

explorations of the members of the expedition extend, from east to west, over no

less than one-sixth of the circumference of the Antarctic region in lat. 78" S., for

the furthest point reached to the east was off King Edward vn. Land in long.

152J° W., while the furthest point to the west was long. 146i° E., attained by

Captain Scott and party in his great journey to the west. This involves the

crossing of no less than 61 degrees of longitude, that is, of about one-sixth of the

circle.
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Suggested Polar Expedition.—M. Charles Benard, whose volume on Polar

Exploration we reviewed last month, has recently put forward in detail his scheme
for a new expedition to the North Pole. The following is an abstract of

M. Benard's paper which was read before a meeting of scientific men in the Piince

of Monaco's house in Paris.

M. Benard holds that only two kinds of exploration in the Polar basin are at

present rational—namely, annual explorations along the perimeter of the Arctic

I 'irele, like that of the Prince of Monaco in Red Bay or that of Greely in Fort

Conger Bay, or else great expeditions well within the Polar Sea, with special

boats fitted up as observatories and laboratories, solid enough to resist the ice

pick, and capable of carrying provisions for the length of time required bv the

itinerary.

M. Benard. explained at length why the only feasible and rational route of

penetration of the Polar Sea was one a little north of that followed by the From.
The expedition ought to start from a Norwegian port, cross the southern portion

of Barents Sea, take in dogs at Karabora, coast along Yalmal, ship at Port
Dickson its coal, transported thither by special steamer, pass at the end of the

summer along the Peninsula of Taimyr, arrive by the end of the autumn at the

islands of New Siberia, and then, instead of going northward, as did the Frani,

manage at all costs, even if it be necessary to winter in the Liakhoff or Bennett
Islands, to reach a point on the 150th degree of east longitude. Thence the ship

or ships need only drift with the ice. M. Benard urges the utility of having the

expedition composed of two vessels in touch with each other by means of wireless

telegraphy. The expedition should take three years, but be provisioned for five.

It would not cost more than l,500,000f. (£60,000).

GENERAL.

The Relations of History and Geography.— Under the somewhat cumbrous title

of "The Physiographic Control of the Chattanooga Campaigns of the Civil War,"
Mr. F. V. Emerson gives, in the Popular Science Monthly for June, an interesting

example of the way in which historical problems may be treated in their relation

to geography. In the particular case, the importance of Chattanooga was recog-

nised early in the campaign by both antagonists, and the author shows that this

importance necessarily resulted from the topography of the region. The topography
is then explained, and its geological causation considered. The topography a^ain

naturally leads to the consideration of the roads, etc., of the region and the means
of obtaining supplies for the northern army. The course taken by the campaion
was determined by the possibility of obtaining supplies, and the author shows
how for a time the federals were in danger of famine, and that it was the opening
of a new route by Grant which practically determined their ultimate victory. The
immediate subject is of too local an interest to be fully dealt with here, but the

paper may be strongly recommended to the notice of teachers as an example of

the way in which lessons in history and geography may be profitably combined.

The Eighth International Geographical Congress.—As already announced this

Congress is to meet in the United States in September next, and some further

details in regard to the meetings are now available. The first meetino- will be
held in Washington on Thursday, September 8, and on the previous evening the

members of the Congress are to be welcomed at an informal reception by Mr
W. J. M'Gee, President of the National Geographic Society, and Chairman of the

Committee of Arrangements. Three full days will be spent in Washington the
mornings being devoted to general meetings, and the afternoons and evenings



438 SCOTTISH GEOGRAPHICAL MAGAZINE.

bnng allotted for sectional work, and for the social functions to which the members

of the Congress will be invited. Thus, on Saturday afternoon the Smithsonian

Institute will extend hospitality to the visitors, and in the evening a reception is

to be given in their honour by Commander Robert Peary, the Arctic explorer, and

his wife. On Monday, September 12, the members of the Congress will meet at

Philadelphia, as the guests of the Geographical Society of that city, while on the

two following days meetings are to be held in New York under the auspices of

the American Geographical Society. September 15 has been set aside for a trip

up the Hudson river, and on the following day there is to be a field meeting of

the Cngress at Niagara Falls. Thence the Congress will pass on to Chicago,

where again meetings will be held. Finally, on Tuesday and Wednesday,

September 20 and 21, the Congress will meet the Congress of Arts and Sciences

meeting at St. Louis in connection with the great Exhibition. On the return of

the party to Washington, the Congress will be received by President Roosevelt.

International Congress of Americanists.—We have received a further notice in

regard to the nineteenth International Congress of Americanists which will be

held at Stuttgart from August 18-23 (cf. this Magazine, vol. xix. p. 661), under

the patronage of King William n. of Wurttemberg. The detailed programme

now issued contains the titles of a number of the papers to be read before the

Congress, as well as the names of the members of the Committee of Organisation,

and fall details in regard to the meetings. The Honorary President of the

Congress is His Excellency, Dr. von Weizsaecker, and the Chairman of the

Committee of Organisation, Dr. Karl von den Steinen. A number of excursions

and entertainments have been arranged for the members of the Congress. Com-

munications in regard to rooms should be made to Graf K. von Linden, Neckar-

strasse 47, Stuttgart, and in regard to the Congress generally to Dr. Kurt Lampert,

General Secretary, Archivstrasse 3, Stuttgart.

COMMERi IAL GEOGRAPHY.

Cotton- Growing in the Hong-Kong Colony. —Writing on May 7, Renter's

correspondent at Hong-Kong says :—The superintendent of the Hong-Kong

Botanical and Afforestation Department was instructed to draw the attention of

the local Chamber of Commerce to the subject of cotton cultivation in the

dependency of British Kowloon. The Chamber has discussed the matter, and

considers it advisable to represent to the Government that the experiments should

be tried and a small sum of money provided in the next Budget for the cost of

suitable seed and plant to be distributed among the farmers in the new territory,

and also for prizes for the best results in order to stimulate competition. It was

pointed out by the superintendent that there is some doubt whether the dry winds

of the late autumn would not check the ripening of the capsules, although he

assured the Chamber that it was probable the more rapid growth of the crop

during the hot summer would ensure their perfection in time. Even if this were

not found to be the case, he thought that irrigation might be economical if the

crop proved a valuable one. At present there are about ten thousand acres out of

some one hundred and ninety thousand under cultivation in the new territory,

the greater portion of which would be suitable for cotton cultivation, while a vast

area in other portions of the Kwan-tung province would be equally favourable.

Mining in Siam.—In Siam mining is practically confined to tin, gems (sapphires

and rubies), and gold, their relative importance being in the order given. All

the tin deposits of importance are derived from, and lie adjacent to, the great
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line of granitic upheaval which forms the boundary range between Central Siani

and Tenasserim, is the backbone of the Malay Peninsula, and may be traced

down to the Datch islands of Billition, Banca, and Singkep. This great line

of granite is the source of practically all the vast alluvial deposits of tin which

are found in Siam and the British and Dutch East Indian possessions. The
Siamese territory is probably as well off in this respect as either the British or

the Dutch, and the deposits are very widely distributed. The total annual pro-

duction is about 5000 tons (of 2240 lbs.), of a value of about ^600,000. There

is an enormous field for the expansion of the tin-miniDg industry in the Siamese

possessions in the Malay Peninsula, and considerable activity in prospecting on

the part of European capitalists has lately been shown. Gems rank next in

order of importance in the mining industry. Siamese sapphires form a considerable

proportion of the world's supply of this gem. Siamese rubies do not command
a good price, as those of good colour are mostly very small, whilst those of good
size are of poor colour. The gem-mining districts are for the most part exceed-

ingly unhealthy ; this fact being a great bar to European enterprise in this

line. Gold-mining, according to modern methods, has been far from successful.

Many concessions have been granted by the Government, and much capital has

been expended, but in no single instance have mining operations met with any
success. This may be accounted for partly by the difficult nature of the country

for carrying on mining by Europeans, and partly by bad management ; but it

remains to be seen whether the future will bring forth better results. The other

minerals mined for in Siam are copper, lead, iron, coal, oil, and saltpetre. They
exist only in small quantities, and are relatively unimportant.

—

Board of Trade

Journal.

Coca Production in Bolivia.—A recently published report by the Consul-

General for Belgium in Bolivia contains some interesting details of the coca

plantations in the latter country. The inhabitants of the province of Yungas
devote themselves almost exclusively to the cultivation of the coca shrub : coffee,

cocoa, sugar, oranges, bananas, etc., are also numbered among the products of the

country, but these are only grown in sufficient quantity to suffice for home con-

sumption. These products are cultivated throughout Yungas, but only on a very

limited scale. Of coffee plantations it may be said that there are hardly any

worthy of the name. Coffee-trees form the hedges bordering the coca plantations.

The cacao-tree is seen in the valleys and near rivers, but is never cultivated in

any systematic fashion. Cinchona was formerly grown, but now that the culti-

vation of this bark on an extensive scale in Java and Ceylon has sensibly

diminished the price of quinine, this has been abandoned in favour of the shrub

which produces the more expensive drug known as cocaine. There are still many
cinchona plantations which might be exploited, but their proprietors neglect them
entirely, with reason, as the cost of transport to the coast would be greater than

the present actual price of the product. The coca shrub, from the leaves of which

cocaine is extracted, grows only in the districts of Colombia, Peru, and Bolivia

bordering the Andes. In Bolivia the shrub is cultivated mainly in the provinces

of Xorth and South Yungas, and on a much more limited scale in the province of

Caupolican. Tne province of North Yungas produces annually about 34,000 tons

of coca, the greater quantity being consumed in Bolivia, where the natives chew
it, and find in it most invigorating qualities. According to Bolivian official

figures the quantity of the coca exported during 1901 was 250 tons. It is not

sent to E irope in such large quantities as the Peruvian variety, although richer

in alk iloid than this latter. Coroico, Coripata, and Chulumani form the centre
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of the coca culture of Bolivia. The plantations extend from the summit to the

base of the mountains. Coroico is situated 6500 feet above the level of the sea
;

this is the highest point in the country where coca is cultivated. All the harvest,

with the exception of the portion retained for local consumption, is taken to La

Paz. The only method of conveyance is by mules ; carriage costs from 4s. to 5s.

per quintal. Labour is scarce, the whole population of the two provinces being

27,000. In spite of the difficulties of transport and labour, the cultivation of

coca proves lucrative: a good plantation, bought at a normal price, should produce

from 10 to 15 per cent, on the capital invested. The labour question is most

difficult to solve. For white colonists to establish themselves in the country it

would be necessary to constitute a plantation worked entirely by whites, as these

latter would never work with Indian?. A trial on these lines might perhaps

prove successful, but only on a small scale. The great need of these provinces is

good means of communication. A railway would increase enormously the wealth

of the country. At the present time half the population is employed in transport.

A railway would release the major portion of these ; they could be employed on

plantations, and the production would soon be doubled. Other tropical products

besides coca could then receive due attention.

—

Board of Trade Journal.

Railways in Egypt.—In Lord Cromer's report for 1903 the following particulars

are given concerning the railway administration of Egypt. In 1883 1,200,000

tons of goods were carried. In 1903 this figure had increased to 3,000,000 tons.

In 1883 the gross receipts were ££1,200,000, and the expenditure i'E500,CC0.

In 1903 the figures were £E2,260,000 and £E 1,1 70,000 respectively. In 1883

the net receipts of the administration, including the figures for the telegraphs and

port of Alexandria, were £E743,000. In 1903 the net receipts amounted to

£E\,270,000. Since 1883 .the capital expenditure on the railways has amounted

to about £E3,612,000. During the last few j
Tears the passenger traffic has been

increasing largely. The goods traffic has remained fairly steady. The gross

receipts have been rising steadily and rapidly, but inasmuch as the proportion of

working expenses to receipts has also risen, the net receipts have only fluctuated

within narrow limits.—Board of Trod, Journal.

NEW BOOKS.

EUROPE.

The Servian Tragedy : with some Impressions of MaceJon ia. By Herbert Vivian,

M.A., Officer of the Royal Servian Order of Takovo ; author of Servia, the

Poor Man's Paradise, etc. London : Grant Richards.

To all intents and purposes this volume is not one book but two : the first a

minute historical account of the recent murder of King Alexander and bis Queen,

prefaced by a lucid summary of Servian historjT
, and followed by a " Who 's Who

in Servia" which might be of considerable service to one following minutely any

subsequent developments in Servian politics ; the other an account of personal

experiences in Servia and in Macedonia, the present condition of which land

the author presents in a calm and dispassionate review, taking account of all the

intrigues which make it the focus of perennial unrest. Of Servia and the Servians

the writer speaks with intimate personal knowledge, and he easily persuades his

reader into a friendly frame of mind towards them, despite the ugly remembrance

of the terrible crime so recently perpetrated and apparently' condoned by the
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people. It is a squalid story, and perhaps the last chapter of it is yet to write.

The second portion of the book comes with all the freshness of first-hand know-

ledge, and will be a useful aid to many in reaching intelligent opinions regarding

a district little known and much misrepresented.

The Principal Navigations, Voyages, Traffiques, and Discoveries of the English

Nation. By Richard Hakluyt. Vols. iii. and iv. New edition. Glasgow :

James MacLehose and Sons, Publishers to the University, 1903. Prut'

12s. 6(7. each.

The third volume of the new issue of Hakluyt is principally taken up with

accounts of expeditions into Russia and Persia—the most notable being those of

Anthony Jenkinson, who visited Russia four times—a remarkable record in the

sixteenth century. In this volume there is a note by Jenkinson himself of his

wanderings between 1546 and 1572, from which we gather that he had visited

Flanders, Germany, Italy, France, Spain, the Levant and its islands, Greece,

Turkey, Syria, the Holy Land, Damascus, Africa, Algiers, and Tripoli. He had

also been "within the Mare glaciale, where we had continuall day and sight of

the Sunne ten weeks together," Norway, Lapland, all over Russia down to the Cas-

pian Sea, which he crossed, " and discovered all the regions thereabout adjacent, as

Chircassi, Cornul, Shascal, Shirwan, with many others. I have travelled forty

daies journey beyond the said sea, towards the Oriental India, and Cathaia, through

divers deserts and wildernesses, and passed through five kingdomes of the Tartars,

and all the land of Turkeman and Zagatay, and so to the great city of Boghar in

Bactria, not without great perils and dangers sundry times. After all this, in

An. 1652, I passed again over the Caspian sea another way, and landed in

Armenia, at a citie called Derbent, built by Alexander the Great, and from thence

travelled through Media, Parthia, Hircania, into Persia to the court of the great

Sophie called Shaw Tamaso, unto whom I delivered letters from the Queenes

majestie, and remained in his court eight moneths.'' It is not remarkable that

the note concludes, " Being weary and growing old, I am content to take my rest in

mine owne house, chiefly comforting myselfe in that my service hath been honourably

accepted and rewarded of her majestie and the rest by whom I have bene

imploied."

In the fourth volume there are at least four most interesting and amusing

papers. The first is a diatribe " on the true state of Iceland," which for power

of invective and vigour of language has few equals in the English language,

as may be gathered from the first paragraph of the introduction, which is

addressed "to the courteous and Christian reader" by Gudbrandus Tholacius,

Bishop of Holen in Iceland, and runs thus :

—
" There came to light about

the yeare of Christ 1561, a very deformed impe, begotten by a certain

Pedlar of Germany : namely a book of German rimes, of all that ever were

read the most filthy and the most slanderous against the nation of Island.

Xeither did it suffice the base printer once to send abroad that base brat, but he

must publish it also thrice or foure times over ; that he might thereby, what lay in

him, more deepely disgrace our innocent nation'among the Germans and Danes, and

other neighbour countries, with shamefull, and everlasting ignominie. So great

wis the malice of this printer, and his desire so gready to get lucre by a thing

unlawfull. And this he did without controlment, even in that citie, which these

many yeres hath trafficked with Island to the great gaine, and commodity of the

citizens. His name is Joachimus Leo, a man worthy to become lions foode." If

this is the style of the saintly Bishop, our readers may imagine the style of

VOL. XX. 2 I
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Arngrimus Jonas, the writer of the treatise. After this comes a delightful account

of the arrival, dispersal, and flight of the Spanish Armada, translated from the

Latin of Emanuel van Materan, which has formed the basis of every account of

that ever-memorable affair from the days of Elizabeth till now. Then follows a

brilliant account of the famous assault and capture of Cadiz in the year 159fi by

the ill-fated Earl of Essex and Lord Charles Howard, Lord High Admiral of

England. After this we have many short notices of expeditions, mostly to the

Holy Land in connection with the Crusades, and near the conclusion of the volume

we have the more or less veracious narrative of the Minorite Friar Odoricus, who

recounts the strange things he saw among the Tartars of the East, and his adven-

tures in Cathay. Both of the volumes are equipped with curious maps, and they

have several quaint illustrations.

Flower-time in the Oberland. By the Bev. H. D. Eawxsley. With Illustrations

from Pencil Sketches by Edith Rawxsley. Glasgow : James MacLehose and

Sons, 1904.

This is a collection of slight notes and sketches on an early summer tour in

Switzerland. The ground covered is all very familiar, and it is indeed difficult to

think that much is gained at the present date by a detailed description of a visit

to the Axenstrasse and Tell's Chapel. But there are doubtless readers who find

it interesting to renew their impressions in such a form as this book presents.

It is furnished with an index, from which the diligent student may extract a

considerable amount of humour.

Paterson's Guide to the Rhine. Pp. 174. With Maps and Plans. Price 2.5. 6d. net.

Pnt< rson's Guide to Switzerland. Pp. 162. With Maps and Plans. Price 2s. 6d. net,

Edinburgh : Oliphant, Anderson, and Ferrier, 1904.

Although these little guides have no pretensions to the completeness of

Baedeker or Murray, yet they are well adapted to the wants of the tourist Avho

has not much time to spend on his travels, and only wishes to see the chief points

of interest at the principal towns and along the main routes. They are well

written and appear to be reliable and up-to-date, but some of the maps in the

Swiss guide are almost worse than useless.

ASIA.

Vers I'Ecucil de Minicoy apres huit ans dans VOce'an Pacifiqin et Indira a bord

du Yacht " Le Tolna." Par le Comte Rodolphi Festetics de Tolxa. Paris :

Plon, 1904. Pp. 355. Price 20 francs.

It is a pity that so excellent and elaborate a book of travel in the Pacific and

[adian oceans as this is .should have so obscure a title as Towards the Reef of

Minicoy, an island to the south-west of India, on which the author's yacht was

wrecked. The work is a continuation of the author's Chez les Oaanibales, reviewed

in this Magazine in May last. As no expense or trouble has been spared in its

production, it deserved a better protection than a paper cover.

Beginning with the Solomon Islands and Bismarck Archipelago, off the north-

east coast of New Guinea, the author proceeded to Japan, Formosa, Hong Kong,

the Philippines, North Borneo, Singapore, Sumatra, and Ceylon, after which his

yacht was wrecked on Minicoy, and he owed the preservation of his life to the

keepers of the lighthouse there.

As everyone is interested at present in Japan, we may state briefly some of the

author's impressions of the Japanese in 1896-97. He was resident at Yokohama
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during eighteen months, and visited various parts of the adjoining countiy. He
and the Countess Festetics then went to Kobe and saw a good deal of the best

Japanese society, which, he remarks, is not entered easily. He mentions that

when a Japanese gentleman holds a reception he employs hired women (geishas),

specially trained for the purpose, to receive his guests, and sends away his wife,

as she is too simple, and cannot, like the geishas, converse with spirit, smile with

grace, or show off her clothes to advantage. When the guests arrive, they find their

host surrounded by from twelve to a hundred geishas, each of whom is accompanied

by two dcmseuses, for the geishas are not dancers but musicians, besides being

also consummate ladies of society. These are the highly respectable geishas ; the

others the author calls " demi-geishas." He remarks that a whole literature is

devoted to the geishas, that the biographiesand portraits of the most celebrated are

published, and that "Japanese masters have preceded by several centuries James

Whistler in the painting of nervous elegance."

Acquiring a knowledge of Japanese, the author frequented the theatres and

found that "in almost all plays there is an elevation of thought, and a spirit of

devotion and altruism which would appear to Europeans superhuman, and as

surpassing the limits of what we consider sublime." Theatrical representations

in Japan last all day, sometimes three days.

"Japanese art is declining since it came into contact with European taste. It

has been democratised and industrialised. Artists are making things 'in pairs,'

a practice formerly unheard of, but dear to the vulgar mind."

Sailing under his national Austro-HuDgarian flag, the author reached Hong
Kong, which, he says, " is certainly a town of which the Colonial genius of Britain

may feel proud. Nature furnished only a block of granite where scarcely a blade

of grass grew. The British have done the rest."

At Singapore he found John Chinaman in all his glory, and he remarks that

honesty is the great attribute of the Chinese. Several of them have made laige

fortunes, and he saw such driving in grand carriages drawn by four horses.

Dining with one, he asked him whether he never felt home-sick and wished to

return to China, his native country. The little Chinaman bridled up and replied,

" My country is Britain. I am a British subject."

The book is very readable, is beautifully illustrated and printed, and contains

many valuable ethnological plates.

The Story of Exploration : The Penetration of Arabia. By David George
Hogarth, M.A., F.H.G.S., F.S.A. London: Lawrence and Bullen, Ltd.,

1904. Price 7s. (id.

The second volume of the Story of Exploration Series is devoted to the subject

of Arabia. The writer, Mr. Hogarth, advisedly chooses for the title of his work

The Penetration of Arabia, because as an historical and geographical fact the

exploration of Arabia is very far from complete. Indeed there seems good reason

to believe that huge tracts in the interior, owing to climate and other conditions,

can never be explored. On the other hand, he would be a rash man who would
venture to predict that the world will never see in Arabia a worthy successor or

rival of Dr. Sven Hedin, who will attack the Great Nafud and the Boba el Khali

with the same courage and endurance which triumphed over the difficulties arid

dangers^f the Gobi Desert. But as matters now stand, it has to be confessed

that although the outer fringe of Arabia has been fairly well explored, the inner

regions have hardly been revealed to the world. To account for this is easy ; from

among many reasons two or three stand out prominent, e.g. the climate, the com-
parative absence of water, the fanatical character of the inhabitants, the hostility
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and distrust of the rulers, the practical non-existence of materials for commerce.

Any one of these causes would seriously impede exploration. Taken together,

they more than account for the fact that inner Arabia has been only partially

explored. We do not forget the many adventurous and brave men of all nationali-

ties who, taking their lives in their hands, have penetrated inland, and have con-

tributed much to our knowledge of the strange country. The names of Varthema,

Niebuhr, Seetzen, Burckhardt, Sadleir, Wellsted, Wallin, Burton, Halevy, Pal-

grave, Blunt, Huber, Euting, Doughty, and others, at once recur to memory, and

their exploits and adventures are the materials from which Mr. Hogarth has

prepared the greater part of his very interesting w oik. But a perusal of it leaves

the fixed impression that up to now but little real exploration has been done in

the interior, and also a doubt if there is any probability that further explorations

will be of much use. Use, however, is not the guiding star of the explorer, and it

may be that we have among us some adventurous spirits who, finding themselves

forestalled by Nansen, Peary, Scott, and others, in the frigid zones, may elect to

seek for fame and adventure in the torrid zones ; and for them no better field for

a display of courage, endurance, diplomacy, etc., under the most trying conditions

could be suggested than the interior of Arabia. Mr. Hogarth in this work has

compiled in graceful and spirited style a record of what has been already done

in the way of exploration. He has a just sense of proportion, and has successfully

resisted the temptation to dilate on travels and adventures, which, however fasci-

nating, can be read in detail in other works. Two excellent maps materially assist

the reader in his enjoyment of this interesting volume, which, we may add, is

profusely illustrated with good photographs.

Japan : Aspects and Destinies. By W. Petrie Watson. London :

Grant Richards, 1904. Price 12s. 6d.

In his preface to this work the author anticipates and repudiates the charge

that he has made "a book for an occasion because it happens that Japan is in the

world's eye when this book appears," but in the same preface he acknowledges that

he has been only three years in Japan, and does not understand it ; nay, he

further insists that Japan is incomprehensible. Taking the writer at his own
valuation, it is difficult to see why under these circumstances he wrote this work,

and, as a matter of fact, the reader will not find it an easy book to read, because

the writer is perfectly honest, and neither conceals nor ignores the obscurities,

cantradictions, inconsistencies, and difficulties which go to establish his contention

that Japan is not to be understood. Out of the political and economical chaos,

which he describes with considerable power, there emerges, as something tangible

and comprehensible, a small oligarchy of statesmen, at once the hope and sheet-

anchor of the young Empire, who know their own mind and pursue the even tenor

of their way without the smallest regard to the Constitution or the wishes of the

forty-five millions of people who inhabit Japan. They have before them a

definite policy and a distinct goal, viz. that Japan shall 'take its place among
the Great Powers, and, because of its geographical position in the extreme East,

shall become the paramount power in the Pacific. For these ultimate purposes it

is necessary that Japan shall control Korea, because Korea is geographically the

only region in the direction of which it can expand. The control of Korea is

equally necessary for Russia, as Port Arthur is on the one side of it and Vladi-

vostock on the other, and thus the present war was inevitable. We need not

follow Mr. Petrie Watson in his speculations as to what is likely to be the outcome

of the war. He is a thorough-going Philo-Jap, and looks upon the possible defeat

of Japan and success of Russia as a misfortune to the civilised world. We quote
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the conclusion of one of his chapters, headed "A Fantasy of Mystery, 1
' as a good

example of his literary style, and what the reader may expect in a work which,

with unquestionable limitations and obscurities, is at the present time a thoughtful

and valuable contribution to our knowledge of Japan. "Japan at present cannot

be classified by national attributes. There is a meagre list of postulates for the

majority of the people—that they are artists, patriots, practisers of the graces of

life ; that they are crafty in treaty, but withal 'satisfied with small attainments';

emotional. Nobody knows anything more for certain ; whether they have

imagination, magnanimity, the mind for great attempts and gieat sacrifices ; self-

reliance, the instinct for the practical based on the ideal, the capacity for hardship

without cruelty ; the power to win without loss, to lose with gain ; endurance,

social fortitude, private self-respect ; and the score more of the constituents of

character. This is all a jumble, a confusion in which all the virtues and all their

opposites, all light and all darkness, are visible and invisible. So it is that

Europeans of forty years' residence in Japan know less of its people than the

stripling who ' came out ' last year. They mean that their eyes have a wider and

keener perception of the chaos ; of the unknowable ; that they know better than

the novice that it is impossible to know.

"The gods of Europe, and the manes and penates of Japan which was not

Europe, in their conflict make this mystery.

"You find on examination that the country is saved from the penalties of this

chaos by its governing men. Under them are forty-four and a half millions of

people whose minds are not made up between the old gods and the new ; who, in

their perplexity, worship under both hierarchies, or under none ; who mollify

their dryads with peace-offerings bought with the wages of service given to alien

deities. The commercial class, for one instance, does not yet know whether to

succeed with Oriental cunning or with the European strong hand and straight

dealing. But the governing men know what they must do. They know that with

the nation's affairs it must be the European strong hand, as far as the country is

able, and European straight dealing whether the country is able or whether it

isn't—this, or nothing. Therefore the strong hand and the straight dealing it is ; as

witness a great navy and a formidable army, and the alliance with England which

was born in straight dealing, and must prosper in it. This keeps the country

right with the world—its governing men know what has to be done. They ride

upon the chaos. The world sees them ; not the Japanese people. As much as

is seen of this people is still chiefly a mystery."

AFRICA.

Le Maroc d'aujourd'hui. Par Eugene Arms. Paris: Armand Colin, 1904.

Pp. 500. Price 5 francs.

As the French have undertaken the arduous task of introducing law and

order into Morocco, it is highly proper that they should make themselves

acquainted with the character of that country and its inhabitants. Ibis infor-

mation M. Aubin endeavours to supply after travelling thrcugh Morocco from

September 1902 to December 1903, so that his book is one of the very latest on

the subject. It consists of a series of letters written in his tent in the course of

his journey south, and afterwards in a garden of oranges at Fez which the Sultan

placed at his disposal. Most of the letters have appeared in leading French

journals, such as the Journal des Debo.ts and the Revue dcsDeux Mondes.

The author is already favourably known by his work, " couronnt- par

L'Academie francaise," on Tin. English in India and in Egypt, so that he was
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well qualified for studying a country like Morocco, which is in the state that

India and Egypt were in before the British brought them to their present con-

dition of order and prosperity. M. de Flotte Roquevaire contributes interesting

maps showing the author's route and the city and environs of Fez.

Leaving Tangier, the author proceeded to Mogador, Safii, Marrakecb,

Gounda6, Glavni, and Mazagan. On another occasion he vent from Tangier

to Fez, and from thence to QuazzaD. He devotes chapters to Boie Hamara, the

Sultan Moulay Abdelaziz, " the Makhzen," the Government of Morocco, the

Moorish administration, the religious life of Fez, and the urban institutions and

family life at Fez ; also to the Moorish Jews, the environs of Fez, Moorish

anarchy, and " the Makhzen"' on a journey.

The privileged cotps of Imperial officials, known as " the Makhzen," is com-

posed chiefly of the Court, the Government, and the army, is concentrated round

the Sultan, and is as nomadic as he is himself. The pride of belonging to this

corps, which rules Morocco, inspires its humblest numbers, down even to the

negro slaves attached to it, with the result that this privileged class is the only

disciplined body in the midst of the anarchy of Morocco, and acquires from its

head a cohesion which assures his authority. In its relations with the tribes of

Morocco, the Makhzen crushes and despoils the weak, treats with considera-

tion those capable of resistance, and does not meddle with the powerful. The
Government of Morocco really consists in the Makhzen controlling a group of

small autonomous states by diplomatic means appropriate lo each state.

In spite of its extent, population, and natural resources, Morocco is financially

the feeblest country imaginable, and the costly refoims of the young Sultan

Moulay Abdelaziz upset the whole finances of the state, besides injuring its

military system. The support of the Makhzen alone preserved the Sultan from

the reprobation of the entire nation, and it is undeniable that, however shattered

the Makhzen may be by universal anarchy, it is impossible to conceive of

government in Morocco without it.

M. Aubin writes with vigour and authority, and his pages will convince his

Government of the serious and delicate work they have before them, and in which

every friend of civilisation must wish them success. Not that Europeans are

desired at Fez, however ; for the author assures us that at the very sight of a

" Rouini," children in the streets and women on the housetops hum a popular

song condemning Christians to the hook and Jews to the spit.

GENERAL.

Plant-Geography upon ft Physiological Basis. By Dr. A. F. W. ScnmrtR. The
authorised English translation by "William E. Fisher, B A. Revised and
edited by Percy Groom, M.A., D.Sc, F.L.S., and Isaac Batley Balfour,
M.A., M.D., F.E.S. With a photogravure portrait, five collotypes, four

maps, and four hundred and ninety-seven other illustrations. Oxford : The
Clarendon Press, 1903. Pp. xxx + 839.

Professor Schimper's monumental work was first published in 1898, and the

English translation was to have appeared with modificatiors and additions by the

author. His untimely death, however, prevented the carrying out of this purpose,

and the volume thus stands as it is in the German edition. Its appearance will

be everywhere welcomed as making Professor Schimper's results available to a

wider circle of readers. To those to whom the contents of the German edition

are unfamiliar, it may be explained that the volume is a contribution to what is

now known as cecological plant-geography—that is, to the study of adaptaticn in

its relation to the distribution of plants. Several papers which have recently
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appeared in our pages have dealt with the facts of plant-distribution, especially

from the point of view of plant-associations, but Professor Schimper's bcok is a

contribution to that larger science which deals with the causes of the differences

found to exist among the various floras found upon the surface of the globe, and
the connection of these differences with the variations in the physical conditions

of existence. As the editors of the English edition point out, no English took
dealing comprehensively with this subject existed pievious to the appearance of

this translation, so that undoubtedly a real need for it existed.

The scope and method of the work may be briefly indicated by summarising
the headings of the chapters. In the first part the factors which affect plant-

life are successively considered in chapters dealing with water, heat, light, air,

soil, and animals. The effect, so far as it is known, of each of these factors upon
the form of plants is considered. Thus plants which can obtain abundant supplies

of water (hygrophytes) differ in many structural details fn m thoie whose water-

supply is precarious (xerophytes), and so on. In consequence, the factors

—

notably heat, atmospheric precipitation, and soil— lead to a difl'eieniiaticn of the

vegetation of the earth's surface into groups. Groups of plants determined by
the qualities of the soil are termed formations, while dispersed rmoiig the plants

constituting the formations are such plants as lianes, epiphytes, saprophytes, and
parasites, which constitute what the author calls guilds. The second part of the

volume is therefore naturally devoted to a study of the formations and guilds.

Finally, the third part treats of the zones and regie ns of the earth's surface as

determined by their plants. The whole forms a most valuable study of plant

distribution, and one which no geographer can afford to neglect.*

A sympathetic appreciation of the author and his woik is contributed to the

volume by Dr. Percy Groom, one of the editors.

BOOKS RECEIVED.

We have received the following new books, which will be reviewed in due
course :—

The Gems of the East : Sixteen Thousand Miles of Research Travel among Wild
and Tame Tribes of Enchanting Islands. By A. H. Savage-Laxdor. In two
volumes. Pp. Vol. i. xii + 328 ; Vol. n. xi-f 460. Price 30s. net. London : Mac-
millan and Co.

A Pictorial and Descriptive Quid* to Brighton and Hove. With Map and

Plans. Pp. v+ 124. Price Is. London : Ward, Lock and Co.

La Bosnie Populaire. Par Albert Bordeaux. Avec 12 gravures et nne

carte. Pp. iv + 309. Prixifv. Paris : Plon-Nourrit et Cie, 1904.

Thirty Years in Madagascar. By the Rev. T. T. Matthews. Demy 8vo.

Pp. 384. Price 6s. London : The Religious Tract Society, 1904.

A Lonely Summer in Kashmir. By Margaret Cotter Morison. Large

square 8vo. Pp. x + 281. Price 7s. 6d. net. London : Duckworth and Co., 1904.

A Study in City Development, Park, Gardens, and Cult are-Institutes. A R< / ort

to the Carnegie Dunfermline Trust. By Patrick Geddes. Quarto. Pp. 227.

Dunfermline, 1904.

The Norioegian North Polar Expedition, 1893-1896. Scientific Results.

Edited by Fridtjof Naxsex. Vol. iv. Christiania, 1904.

Les Etats Unis an xx* Silcle par Pierre Leroy-Beaulieu. Pp. 480. Prix 4 fr.

Paris : Armand Colin et Cie, 1904.

Handbook for Switzerland and (he Adjacent Regions of the Alps. Nineteenth

Edition. With 34 Maps and Plans. Price 10*. net. London : John Murray, 1904.
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Fasciculi Molaymses: Anthropological and Zoological Results of an Expedi-

tion to Perak and the Siamese Malay States, 1901-1904. Undertaken by Nelson

Avsandalk, B.A., and Herbert C. Robinson. Anthropology, Part n ;i

. Price

10s. net. University Press of Liverpool, 1904.

Publishers forwarding books for review ivill greatly oblige by marking the price

in clear figures, especially in the case of foreign books.

NEW MAPS.
EUROPE.

ORDNANCE SURVEY OF SCOTLAND.—The following publications were issued

from 1st to 31st May 1904 :—Six-inch Maps, Revised. Full Sheets, Heliozinco-

graphed, without Contours.

—

Hebrides (Inverness-shire).—Sheets 50, 57 (Price

2s. 6d. each). Sheets 25, (66 and 67), 68, 69 (Price 2s. each).

Quarter Sheets, Photozincographed, with Contours ; Price Is. each. Aberdeen-

s /( jre._94B NW. Forfarshire.— 14 NW. ; 20 SW. ; 28 NW, 28 SW. ; 35 NW,
35 NE.- Kincardineshire.— 7 SE. ; 9 NW. ; 10 NW., 10 SW. ; 15 NW. ;

20 SW. ; 21 SW. : (22 NE. and 23 NW.) ; 24 SE. ; 25 NW., 25 NE.
; (26 SE.

and 29 NE.) ; 27 SE. ; 30 NW. ; (30 NE. and 30 SE.).

Without Contours :

—

Forfarshire.—13 SE. (Price Is.).

Parish Maps (1 : 2500 Scale, Revised, with Houses ruled, and with Areas,

Price 3s. each). Banffshire.—Sheets iv. 6, 7, 10, 14 ; v. 9, 10, 11, 12, 13, 14, 15,

16 ; vi. (5 and 1), 9, 13 ; xi. 1, 2, 3, 4. Ross and Cromarty.—Sheets lxxxvi. 9,

13, 14.

Erratum.—In Addenda for February, Ross and Cromarty—Sheets cxu. 3, 7 ;

cxni. 5, 6, 7, 8, 10, 11, should be Sheets cxxn. 3, 7 ; exxm. 5, 6, 7, 8, 10, 11.

Note.—There is no coloured edition of these Sheets, and the unrevised impres-

sions are withdrawn from sale.

ORDNANCE SURVEY OF SCOTLAND.—The following publications were issued

from 1st to 30th June 1904 :—One-inch Map (third edition). Engraved, in out-

line.—Sheet 24 (Price Is. 9d.).

Note,—Where thin paper copies of One-inch and smaller scale Maps published

mounted on linen are available, they will be sold at 6d. less than the published

price, or at a minimum price of Is. If so desired they can be cut into sections

and mounted to fold for the pocket. Price for single sheets 2s., combined sheets

2s. 6d.

Six-inch Maps, Revised. Quarter Sheets, Heliozincographed, with Contours

(Price Is. each) :—Forfarshire.—14 SW. ; 20 NW., (20 SE. and 21 SW.) ; 28 NE.

Kincardineshire.—! SE. ; 2 SW. ; 3 SE. ; 4 NE. ; 5 NW., 5 NE., 5 SE. ; 6 NE.,

6 SW. ; 8 NW., 8 SW. ; 11 NE. ; 13 NW., 13 SW., 13 SE. ; 15 SE ; 16 NW.,

16 SW. : 19 NE. ; 20 NW. ; 21 NW. ; 23 NE., 23 SW., 23 SE
; 24 SW.

;

25 SW., 25 SE. ; 26 NW., 26 NE., 26 SW. ; 27 NW., 27 NE., 27 SW. ;
28 NW.,

28 NE.
; (28 SW. and 31 NW.) ; 30 SW.

Without Contours :

—

Kincardineshire.— 12 SW., 12 SE.

Parish Maps (1 : 2500 Scale, Revised, with Houses rub d, and with Art as, Price

3s. each). Aberdeenshire.—Sheet xvm. 6. Banffshire.—Sheets iv. 11, 12, 15, 16
;

x. 2, 3, 4, 6, 7, 10, 11, 14, 15 ; xvi. 2, 3, 4, 6, 7, 8, 11, 12, 14, 15 ; xxi. 4 ; XXII.

1, 2, 6, 7, 11 ; xxxi. 11, 12, 15, 16.

Note.—There is no coloured edition of these Sheets, and the unrevised im-

pressions are withdrawn from sale.

The publications of the Six-inch and larger scale Maps of England and Wales

and of Ireland are given in separate reports.
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BATHYMETEICAL SURVEY OF THE FRESH-WATER LOCHS
OF SCOTLAND. 1

Under the Direction of Sir John Murray, K.C.B., F.R.S., D.Sc, etc.,

and Laurence Pullar, F.R.S.E.

Part V.

—

Lochs of the Morar Basin.

By Dr. T. N. Johnston.

In this paper it is proposed to deal with the results obtained by the

Lake Survey in the fresh-water lochs lying in the basin of the river

Morar, viz. Loch Morar, Loch Beoraid, and Loch an Nostarie. There

were a number of other small lochs in this catchment basin, but as there

were no boats on them, they could not be surveyed. Loch Morar is the

principal loch in the basin, and it gives great interest to the whole area

from the fact that it is not only the deepest lake in Scotland, but in the

British Islands ; indeed, the bottom of this loch forms the deepest hole

in the continental plateau on which our islands are situated.

From the accompanying sketch-map (Fig 1), it will be seen that

Lochs Morar and Beoraid are parallel to each other, and run in an east-

and-west direction. The overflow from Loch Beoraid, which lies about

3 miles to the south of Loch Morar, enters Loch Morar about its centre

1 During the present season six or seven members of the Lake Survey staff are engaged

in the detailed study of the chemical, physical, and biological conditions of Loch Ness,

and Prof. Bachmann, of Lucerne, Prof. Wesenburg-Luud, of Denmark, and other foreign

naturalists, are expected to take part in the investigations.

The larger Scottish lochs have all been surveyed, and several members of the Lake Survey

staff are now engaged in sounding the smaller lochs throughout the country. Much difficulty

is being experienced in getting boats to the smaller hill lochs, and Sir John Murray will feel

much obliged to any highland or other proprietors or tenants who can assist him and his

staff in the survey of these remote lochs.

VOL. XX. 2 K
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by the river Meoble, while the overflow from Loch an Nostarie, which
lies to the north, enters Loch Morar at its western end by the river

Loin.

The west end of Loch Morar is only about 500 or 600 yards from
the sea, and its outflow is by the river Morar, which in its course falls

over a rocky barrier, at the foot of which is a famous salmon pool.

English Miles

FIG 1.—INDEX MAP OF THE MORAR AND SHIEL BASINS.

The total drainage-area of the Morar basin is calculated at 42,000
acres, or over 65i square miles. The whole region is rocky and moun-
tainous. The district has not yet been mapped by the Geological

Survey, but it is believed that the whole basin lies entirely in the

crystalline schists of the Moine series of the Geological Survey, the

main strike being north-north-east to south-south-west. The rocks seen

at the barrier at the mouth of the loch are composed of hard quartzose

flagstones or siliceous Moine schists. The direction of the hills at the

belt which separates Loch Morar from the sea agrees generally with
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the strike of the rocks. Lochs Morar and Beoraid occupy true rock

basins, but it seems almost certain that the outlet of Loch Morar was

at one time to the south-west, because the col there does not rise more

than 100 feet above the sea, and there is a narrow belt of comparatively

flat ground running southwards towards the source of the burn called

Allt Cam Carach. The detailed soundings have shown that the deep

water at the west end of the loch runs in the direction of this flat

ground. Some deep borings along this flat ground might lead to

interesting results.

Loch Morar (as well as Loch Beoraid) is a glen-lake which lies in

a transverse valley— that is to say, in a valley the direction of which

is independent of the geological structure of the region and crosses

irregularly the strike of the rocks. This fact very probably accounts

for the steep sides and the great depth to which the vaJley has been

scooped out. Should the country be depressed about 40 feet, Loch

Morar would be converted into a submerged valley and an arm of the

sea like Loch Etive. By some observers it is held that the great depth

of Loch Morar precludes the idea that it was scooped out by river-action

or by ice.

Loch Morar.—This is a large and beautiful loch, lying amid wild

and magnificent scenery on the west coast of Inverness-shire, in the

south-west portion of that county, immediately to the south of Loch

Nevis, which is a sea-loch running inland for 12 miles from the Sound
of Sleat. The west end of Loch Morar is about 3 miles from Arisaig,

and 2;1; miles from Mallaig. Morar station, on the Mallaig branch

of the West Highland Railway, is within a few hundred yards of the

west end.

The loch is a little over 11 \ miles in length, and the maximum
breadth is over H miles near the west end; the mean breadth is

nearly -^ of a mile, or about 1\ per cent, of the length. The area

covered by the lake is 6596 acres, or nearly 10 J square miles.

There are several islands, more or less richly covered with vegetation,

at the west end of the loch (see Fig. 2), and parts of the surrounding

land, especially on the north side, are fairly well wooded, all of which

greatly adds to the beauty and picturesqueness of the scenery at this

part, but as one proceeds eastwards towards the head of the loch the

scenery becomes wilder, the vegetation more scanty, and the mountains

on both sides of the loch rise higher and more steeply. At many places

on the north shore they rise precipitously from the water's edge, and
around the head of the loch they reach a height of fully 3000 feet.

Loch Morar is fed by numerous small burns and streams, the largest

feeder being the Meoble river, which, issuing from Loch Beoraid, falls

in, after a course of about 3 miles, at " Camas Luinge," a bay on the

south shore.

On the north shore, about i\ miles from the head of the loch, is a

large bay called " South Tarbet bay," and here a narrow neck of land

about half a mile wide separates Loch Xevis from Loch Morar. A
track which runs up the north shore of Loch Morar to Tarbet on Loch
Nevis crosses this neck of land by a narrow pass which rises to a height
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of 200 feet. For a distance of about 6 miles from the west end, the

loch gradually narrows until a breadth of two-thirds of a mile is attained

a little to the east of Brinacory island on the north shore, then it ex-

pands again to a breadth of over a mile opposite the entrance of the

Meoble river
;
gradually it narrows again until at its eastern end the

breadth is about one-third of a mile.

Depth of the Loch.—For a long time Loch Ness bore the reputation

of being the deepest loch in Scotland, but in the year 1879 Mr. J. Y.

Buchanan, F.R.S., showed that Loch Morar contained depths of over

1000 feet, which was deeper by several hundred feet than Loch Ness.

In April 1887, Sir John Murray took a series of eighteen soundings

FIG. 2.—LOCH MORAR, LOOKING EAST FROM THE WEST END.

{Photo by T. N. Johnston.)

down the centre of the loch, the greatest depths recorded being 1050

feet. In September of the same year he again took twelve soundings

at the deepest part of the loch, the greatest depth obtained being 1026

feet. All these soundings were taken by means of hempen-rope sounding-

lines, as well as those taken in 1892 by Dr. Thomas Scott, who recorded

a depth of 1020 feet. In June 1896 Sir John Murray and the late Mr.

Fred. P. Pullar made a bathymetrical survey of the whole loch with

a wire-rope machine, but the chart they prepared was not published, as

it Avas found that the machine employed was untrustworthy. It was

therefore resolved to make a completely new survey. This was carried

out in June and July 1902 by Dr. Johnston, Messrs. Garrett, Hewitt,

Parsons, and James Murray. Since that date the loch has been fre-



BATHYMETRICAL SURVEY OF FRESH-WATER LOCHS OF SCOTLAND. 453

quently visited by members of the Lake Survey staff for the purpose of

taking temperatures and making biological observations.

The surface of the loch at the time the survey was made, in June

1902, was 30-5 feet above sea-level, and in March 1903 the level was

found to be 35 feet above the sea—a difference in level of 4 h feet.

Altogether eleven hundred soundings were taken in the loch, or about

one hundred soundings to the square mile; the maximum depth recorded

was 1017 feet. This is less than previous results, but is to be accounted

for by the use of wire rope, which nearly always gives a lesser depth

than the soundings with ordinary sounding-lines.

EIG. 3.—DIAGRAMMATIC SECTION H HOBAB AND THE HILI.^ OH BOTH SIDES,

SHOWING RELATION OF DEPTH TO HEIGHT. NATURAL SCALE.

Loch Morar is of simple conformation, the bottom falling on all

sides down to the deepest part, but with here and there a few minor

undulations of the lake-floor, especially in the wider western half of the

loch, where the contour-lines of depth are much more sinuous in

character than in the narrower eastern half. This is most noticeable

in the vicinity of the islands at the west end ; the line of soundings

running south from Eudha Port na Coite shows several irregularities of

the lake-floor, and causes the 300-feet and 500-feet contours to twist in

a peculiar manner. Proceeding eastwards, the bottom undulates in such

a way as to cut up the 700-feet basin into three portions separated from

each other by shallower water, and towards the north shore, opposite

Camas na Togalach, a sounding of 367 feet is recorded separated from

the main basin by a shoaling of the bottom covered by 229 feet of water.

Farther east, again, opposite Eoinn a' Ghiubhais, the bottom shoals

slightly, so as to isolate a small area exceeding 900 feet in depth from

the main 900-feet basin. Opposite the entrance of the river Meoble, on

the southern shore, a sounding of 97 feet was recorded comparatively

near shore, which gives rise to a prolongation of the 100-feet contour-

line in that direction. Towards the east end of the loch, opposite Sr6n

an Drutain on the north shore, a rise of the bottom was observed

covered by 74 feet of water, surrounded by depths exceeding 100 feet.

The deepest part of the loch is at the wide portion opposite the

mouth of the Meoble river ; here in the centre of the loch, the maximum
depth of 1017 feet was obtained, at a spot nearly midway between the

two ends of the loch. The area over 1000 feet in depth is not large,

extending only to a little over 4 acres. One sounding of 1002 feet was

obtained about 400 yards to the north-east of this area.
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The area enclosed by the 900-feet contour extends to a length of

a little over 2 miles, with a maximum breadth of a quarter of a mile,

situated about 5| miles from the west end of the loch and 4 miles from

the east end. A small detached area over 900 feet in depth, with a

length of half a mile, lies about two-thirds of a mile to the west of the

main 900-feet basin.

FIG. 4.—LOCH MORAR, LOOKING TOWARDS THE DEEPEST PART.

(Photo by J. A. Harvie-Brown, F.Z.S.)

The 800-feet contour encloses an area 4 miles in length with a

maximum breadth of about one-third of a mile. It extends from 4

miles from the west end of the loch to within 3 miles of the east

end.

There are three depressions over 700 feet in depth. The main one

is nearly 5 miles in length, with a maximum breadth of two-fifths of a

mile, extending from nearly 4 miles from the west end of the loch to

within 2h miles of the east end. The other two depressions are small

;

one lies about half a mile to the west of the main depression, and is

three-quarters of a mile in length ; close to its western extremity lies

the third depression, which has a length of about one-third of a mile.

The 600-feet contour encloses an area which is 7^ miles in length,

extending from about 2 miles from the west end of the loch to 2 miles

from the east end.

The 500-feet contour encloses an area extending to over 7h miles in
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length reaching from 1 h miles from the west end to 1 mile from the east

end of the loch.

The area over 300 feet in depth is 9| miles in length, extending
from nearly lh miles from the west end to a little over half a mile from
the east end of the loch. There is a small detached area of over 300
feet in depth, about 5 acres in extent, near the north shore, a quarter of

a mile to the west of Brinacory island.

The area enclosed by the 200-feet contour is nearly \0h miles in

length, extending from about a mile from the west end to about one-

sixth of a mile from the east end of the loch.

The area enclosed by the 100-feet contour is over 11 miles in length,

extending from one-fifth of a mile from the west end of the loch to a

short distance from the east end. The area covered by less than 100
feet of water is 2784 acres.

The contour-lines of depth approach each other very closely in

many places, showing that the slopes are very steep at these points. A
little to the west of the promontory called " Eudha nam Faiseachean

"

on the south shore, south-east of the islands, this is very marked, the

slope being as much as 1 in 2 1 . Farther east on the south shore, off"

" Eilean Allmhara," the slope is again very steep, as it also is off

Brinacory island, which lies almost opposite on the north shore.

As the surface of the loch is only 30 feet above sea-level, almost the

entire bed of the loch is below the level of the sea. The area draining

directly into Loch Morar is over 33,800 acres, or about 52 square miles.

The volume of water contained in the loch is estimated at

81,486,000,000 cubic feet, and the mean depth at 284 feet. Although

Loch Morar is the deepest loch, Loch Xess has a volume three times as

great, and its mean depth is 436 feet.

The deepest Scottish lochs next to Loch Morar are

—

Loch Ness .... 751 feet.

,, Lomond .... 623 „

„ Lochy .... 531 „

„ Ericht . . . . . 512 „

,, Tay 508 „

In the sea to the west of Morar there is no depth approaching 1000
feet, with the exception of a deep spot of 834 feet (139 fathoms)

between the islands of Rum and Skye, so that to get a depth of 1000
feet one must go west of St. Kilda and Ireland, beyond the 100-fathoms

line in the Atlantic ocean. There are no depths comparable to this in

the North sea, but the submarine valley known as the " Norwegian Gut,"

which runs round the west and south coast of Norway, is remarkably
deep, depths of 1794 feet (299 fathoms) and 1710 feet (285 fathoms)

having been obtained at the part called "The Sleeve."

There are seven lakes on the continent of Europe which exceed

Loch Morar in maximum depth, and in the following table their

maximum depths, heights of the water surface above sea-level, and
depths of their floors below sea-level, are shown as compared with
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Loch Morar. The first four of these lakes are in Norway,

three are well-known Italian lakes. 1

the other

Name.
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The deposits covering the floor of Loch Morar are mostly dark brown

in colour, which becomes almost black in the deeper parts. A sample

from 1000 feet was dark brown when wet, and greyish-black when dry,

containing about fifty per cent, of black vegetable matter, about ten per

cent, of mineral particles (quartz, mica, hornblende, etc.), with a mean

diameter of 0"15 millimetre, and about forty per cent, of amorphous

PIG. 0.—FALLS OF MORAR.

(Photo by T. N. Juhnson.)

clayey matter, with many fine Diatoms and a few fragments of arena-

ceous Foraminifera. The mica is present in extremely minute flakes,

and imperceptible to the naked eye in the unwashed material. In this

respect the material from Loch Morar differs from that obtained in most

of the other lochs, in the samples from which the glistening mica flakes

attract one's attention.

Loch Beoraid (see Map).—Loch Beoraid is a long narrow loch, lying

amidst wild and rocky scenery about three miles to the south of Loch

Morar. There were no Ordnance Survey bench-marks available in the

vicinity of the loch from which the level of the water surface could be

ascertained, but from the position of the spot-levels, the height was

estimated at 168 feet above the sea. The loch trends in an east-to-west

direction, and is fed by numerous small burns, the largest, Allt a Ghlinne

Dhuinn, flowing in at the east end. The Meoble river, which drains

the loch, issues at the west end, and, after a course of three miles, falls

into Loch Morar. There are one or two small islands at the east end of

the loch, and one large one lying in the centre, almost equidistant from
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both ends of the loch. The length of Loch Beoraid is 3i miles, and its

maximum breadth about one-third of a mile ; the mean breadth is one-

sixth of a mile, and the area covered by water is 352 acres, or over half

a square mile. The number of soundings taken was 120, the maximum
depth obtained being 159 feet; the mean depth is over 72 feet. The
volume of water is estimated at 1,150,000,000 cubic feet, and the

drainage-area extends to 7680 acres, or nearly twelve square miles.

There are two basins over 100 feet in depth ; one at the west end of

the loch three-quarters of a mile in length, with a maximum breadth of

one-sixth of a mile, approaching to within one-eighth of a mile from that

end. The maximum depth obtained in it was 147 feet, comparatively

very near the outflow. The eastern basin is nearly 1^ miles in length,

with a maximum depth of 159 feet, the area over 150 feet in depth being

almost half a mile in length. The 50-feet area is continuous from end
to end, passing to the south of the large central island, the depth in the

channel being 53 feet. Loch Beoraid is a rock basin divided into two
separate basins by a rocky ridge which crosses the loch at the large

island. At the west end of the loch there is a rocky barrier, and the

river Meoble in its course forms a waterfall over rocks a short distance

from its exit. The loch was surveyed on July 1, 1902, by Messrs. J.

Hewitt and James Murray, and at 4.30 P.M. on that date the following

series of temperatures was taken about a quarter of a mile from the west

end of the loch :

—

Depth.

Surface,

10 feet.

25 „

50 „

100 „

140 „

These temperatures show a range of 12 -5° from the surface to 100
feet, with a small inversion of half a degree between 100 and 140 feet.

About 3 p.m. the surface temperature in the centre of the loch, half a

mile from the east end, with a strong westerly breeze blowing, was fuund

to be 61-4°.

Loch an Nostarie (see Map).—Loch an Nostarie is a small loch lying

about a mile to the north of the west end of Loch Morar, into which it

drains through the little Loch a'* Bhada Dharaich and the Allt an

L6in. It was surveyed on July 16, 1902, by Mr. Hewitt, when, by
levelling from an Ordnance Survey bench-mark, the level of the water

suiface was found to be 89*3 feet above sea-level. The loch has a length

of a little over half a mile, with a maximum breadth of nearly half a

mile, the mean breadth being a quarter of a mile. The area covered

by water extends to 90 acres, or nearly one-seventh of a square mile.

The number of soundings taken was 62, the maximum depth being 35

feet, wrhile the mean depth is very nearly 1 1 feet. The volume of water

contained in the loch is estimated at 44,000,000 cubic feet, and the

Tempe
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drainage-area extends to 1152 acres or 1| square miles. The loch is

quite simple in conformation, the deep water occupying a central

position. On the date of the survey the temperature of the water was

found to be almost uniform from surface to bottom, the difference

between the surface temperature and that at 30 feet being only 0"1°

Fahr., as shown by the following series taken at 4 p.m. in the deepest

part of the loch :

—

Depth. Temperature.

Surface, 593° Fahr.

10 feet, ..... 59-3° „

20 „ 59-2° „

30 59-2° „

NOTES ON THE BIOLOGY OF LOCH MORAR.

By James Murray.

Salmon, sea-trout, and loch-trout abound in Loch Morar, and the sport is

frequently very good, but the salmon as a rule are " dour" to rise. Charr and the

powan, or fresh-water herring (C'oregonvs), are said to inlabit the lech.

The biology of Loch Morar offers several peculiarities as comrared with most

of the other large Scottish lochs. The quantity of plankton is small, the larger

Entomostraca especially being deficient. With this is correlated an unusual clear-

ness of the water (a white disc was visible in June at a depth of 42 feet). The

plankton hardly varies throughout the year, except that Leptodora, Bythotrejihes,

Holopedium, and a few other genera appear in the summer months only. The

quantity was slightly greater in March than at other season?. At no season has

Daphnia been observed in the loch, and its absence has also been noted by Dr.

Thomas Scott (as long ago as 1892) and by Mr. D. J. Scourfield. This is more

remarkable as Daphnia abounds in Loch an Nostarie, about a mile distant, and

discharging into Loch Morar by a considerable stream. The only Diaptomus was

the common D. gracilis ; while many of the other large lochs in about the same

latitude have also one or other of that group of closely related species represented

in Loch Ness by D. laticeps. The Bosmina was the typical B. longispina, and not

B. obtusirostris, which is the common species in the majority of the Scottish lochs.

In contradistinction to the scarcity of larger organisms, many very small species

were abundant. Desmids especially, of a few species, were unusually numerous in

the plankton at all seasons. A remarkable variety of Xanthidium sul/hastiferum

has been described by Messrs. West from material collected by the Lake Survey.

In this the two spines of each side of the semi-cell, instead of lying in the same

plane as the semi-cell, are placed side by side on the external angles of the wedge-

shaped semi-cell.

The aquatic plants, growing in the shallow water among the islands, yielded

an abundant fauna of microscopic animals, especially of Rotifera and Tardigrada.

From among these there will shortly be described two new species of Bdelloid

Rotifers. A new water-bear of the genus Eeltiniscus will also be described. It is

distinguished chierly by having the dorsal plates covered by a large hexagonal

reticulation in addition to the usual dots. This species was very numerous in

October, and has not yet been met with elsewhere.
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THE DUTCH IN JAVA 1

The acquisition by the United States of America of a great tropical

dependency in the Eastern seas has doubtless had to do with the

publication of this book. Irrespective of that fact, however, it has a

value for all English-speaking students of the mauagement of subject

dependencies by imperial states. For it is the only book in the English

language which contains a complete rc'sumi and review of the course of

Dutch colonial administration in Java (including always the attached

islet of Madura) from its institution up to recent times. Subsequent to

the publication of the Memoirs of Sir Thomas Stamford Raffles in 1830,

such literature relating to Java as has been produced in English has

been small in quantity or uncritical and defective in quality. But an

abundance of printed material is available in Dutch, in periodical litera-

ture as well as in special works and official reports. It is from this that

the author has mainly constructed this book. He has apparently no
knowledge of Java derived from residence in the island and inquiry into

its affairs on the spot ; nor does he seem to have personal experience

of other Eastern countries. To some extent this may be a defect dis-

abling him from realising as distinctly and fully as he might have done

some of the facts and questions upon which he touches. But his book
is the work of a careful and exact student who has examined and
weighed all the recorded evidence before him, and prepared therefrom

an informing and generally reliable work. In the following study an

attempt has been made to give the substance of the book, interpreted

and supplemented by some little experience of Eastern affairs and personal

inquiries in Java itself on the part of the Avriter.

More than three hundred years have rolled by since the first fleet

was despatched to Java from the Netherlands. A few years later, in

1602, the Dutch East India Company was incorporated by a charter

granting monopoly of trade, together with military and political jiowers in

the East ; and in 1609 a Governor-General was appointed. The Company
found Java parcelled out into a number of principalities or provinces

ruled over by princes or governors under the Javanese Soesoehoenan or

Emperor of Mataram (whose faineant representative is now the Emperor
of Soerakarta—or Solo), or by the Sultan of Bantam. Within these

provinces society consisted of the prince or governor with his entourage

of dependants and officials—they were all called chiefs by the Dutch—and

of the mass of the subject population engaged in the cultivation of the soil

and in such handicrafts as the simple necessities of life called for. The
state revenue consisted mainly of the contributions of produce and

the personal services rendered by the occupants of the land as feudal

inferiors of the rulers. Trade within and outside the island was already

carried on by Chinese and Arabs settled along the northern coast. The

1 The Policy and Administration of the Dutch in Java, by Clive Day, Ph.D. New
York : The Macmillan Company. London : Macmillan and Company, Ltd. 1904. Pp.

xxii + 434.
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Dutch Company's territorial occupation began in 16] 9 at the spot where

was founded the settlement of Batavia. It gradually extended, till in

the end of the eighteenth century three-fifths of the island belonged to

the Company, and the whole of it was under the Company's influence.

The kingdoms of Soerakarta and Djokyokarta (or Djoko) in the centre

and Bantam in the west of the island alone retained the semblance of

independence under treaty with the Company. Yet rich and fertile as

the island was, and little able as the inhabitants were seriously to with-

stand the military power and demands of the Dutch, the Company was

declared bankrupt in 1793. Five years afterwards it was abolished by

the Netherlands Government, which took over its debts amounting to

more than £11,000,000 sterling.

Trade was the original object of the Company. In appearance or

pretence it remained its chief object until the end. In accordance with

the notions of the time the trade was to be a strict monopoly. None

—

foreigners or Dutch—save the Company's agents were to buy from and

sell to the natives of the East ; and what was bought from them was as

far as possible to be paid for in goods brought from the Netherlands, not

in coin or specie. In Holland itself before many years had passed,

monopoly reigned supreme in the conduct of the Company's affairs. It

fell into the hands of a ring independent of the State and of its own
stockholders. The former was kept quiescent by the receipt of large

sums paid for the periodical renewal of the charter and of a share of the

Company's prizes. To the latter, whatever the state of trade, a regular

dividend was declared. They were kept in ignorance of the yearly

profits and losses and of the internal condition of the Company's affairs.

In truth, the directors themselves were generally unaware of its actual

financial position. As little did they realise the political and social

condition of its Eastern possessions. As the author of this book
remarks, the colonial history of the Dutch was made in Java, not at

home. Barely did the directors disavow or order action by the

Governor-General and the colonial officials. The burden of their letters

was : Make money for us in whatever way you can.

The Company was not originally desirous of territorial expansion.

But in pursuing the monopoly of trade and enforcing commercial

transactions, its agents were almost of necessity led into political

relations with the native rulers and kinglings, and into taking part in

their quarrels and wars. In the end those whose cause they espoused

and those whom they opposed passed under the Company's sway.

Under it the natives were no doubt in a measure kept at peace and
from bloodshed and savagery among themselves. But beyond this, the

directors gave little or no real thought to the welfare of their subjects.

Interest in them began and ended with the possibility of getting from
them the requisite quantity of tropical produce at the Company's prices

in exchange for European goods, also valued by the Company. The
appointment of men from home to responsible posts in the East was not

generally characterised by conscientious regard for their fitness. As
often as not, choice fell upon the unscrupulous, or favouritism secured

the employment of the unfit or unworthy.
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Such being the pervading spirit of the direction in the Netherlands,

it followed inevitably that the colonial administration was neither just

nor honest. Much of the personnel were men of inferior stamp as

regards birth and antecedents. Their salaries were small. The standard

of morals among them was low. Opportunities to oppress the natives

and cheat the Company were abundant. The monopoly system main-

tained, in spite of colonial representations, under orders from the

Netherlands, was in itself demoralising to them. They saw it evaded

by Dutch as well as by foreign traders, who dealt through the indepen-

dent or semi-independent portions of the island and even within their

own ports. Unable and unwilling to combat this, they themselves

indulged in illicit trade. They habitually sent to Europe, even in the

Company's ships, private ventures of their own. Practices still more

nefarious, such as theft from the Company's stores and the manipulation

of prices and accounts, were not unknown.

In the earlier decades of its trade the Company's colonial agents

bought up the produce of the country like ordinary merchants, and held

it for shipment in exchange for goods or specie. But as the territorial

dominion and political influence of the Company grew, and its profits

from trade pure and simple fell off, it claimed from its subjects and

vassals tribute in the form of contingents of produce. The Company's

acquired territory was ruled, under the control of European Residents,

by the native officials or chiefs, the highest of whom were afterwards

styled Regents, and who, as before, were remunerated by grants of land

and by perquisites in the form of labour and produce gathered from the

people. There was thus the appearance at any rate of leaving the

subject peoples to be ruled by their own leaders according to their own
laws and customs; and the Regents were commissioned in a formal

deed of contract to govern in righteousness. But they were at the same

time bound, in return for the Company's support, to furnish from their

districts certain contingents of produce at fixed prices, a certain tribute

in money, and a certain supply of unpaid labour. The requisition for

produce was aggravated when the Company, not content with con-

tingents of the staples of the island, the chief of which was rice, intro-

duced certain foreign plants, such as coffee, sugar-cane, and indigo, and

enforced upon an ignorant and unwilling population, their cultivation

and preparation for market at rates fixed by itself. The Company
doubtless was charged for, and disbursed for distribution to the people

through the Regents and their subordinates, the price of such portion of

the contingents and forced deliveries as reached its factories. But no

inconsiderable amount of the produce was absorbed by those through

whose hands it passed on its way upwards from the producers to the

factories. The cash or truck disbursed for the Company was liable to

the same kind of absorption on its passage downwards. Dutch officials,

not excepting the Residents, shared in these peculations, and winked at

the contributions of all kinds besides those intended for the Company
which the more powerful and unscrupulous chiefs levied from the

people. Is it to be wondered at that the Company found Java

an unprofitable possession commercially, or that, notwithstanding
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its protectorate, districts might be seen from which the population

had emigrated owing to the exactions of the chiefs? The author

of this book remarks that the Company may have been "greedy
rather than cruel : it did not oppress the natives by design. Oppression

wa<, however, the necessary result of a system which made present gain

its only goal, and prohibited the expenditure of money on any object

from which direct and immediate returns could not be foreseen." All

that can be said for it is that it was less cruel and stronger than the

native rule which it superseded, and that under the comparative peace

which it maintained within the island the population as a whole
multiplied. Its history is an argument against corporations of its kind

—trading companies armed with sovereign functions. It also exemplifies

the need of scrutiny over the influence and action of the colonial party

in states which, with a view to pressing their trade upon weaker peoples,

are greedy for territory beyond the seas.

The Government of the Netherlands, known in revolutionary Europe
as the Batavian Republic, was fully aware of the need for thorough
reform in the East Indies. It saw the necessity for exercising greater

control than the Company had done over the local administration there.

To begin with, it constituted within itself an Asiatic Council to conduct
colonial affairs. It promulgated regulations for the appointment, powers,

and conditions of service of the officials sent out from Holland. And it

discussed at length the policy and system of administration to be
followed in the East. There was unanimity in deciding that the
Government should drop the purely commercial functions of the Com-
pany. Beyond this, public opinion was divided. Some who had had
personal experience in Java urged the abandonment of what was called

"the feudal system.'' They proposed that the public revenue should be
raised by means of taxation, and that for forced deliveries, personal ser-

vices, and the monopoly in trade, freedom of cultivation and trade should
be substituted. On the other side, the retention, at least in some measure,
of forced deliveries and services was represented to be indispensable,

because no method of raising a sufficient public revenue by taxation
seemed feasible. Besides, any such scheme involved the creation of a

large salaried civil establishment in supersession of the existing manage-
ment through the native chiefs in accordance with native laws and
customs. These it was desirable to respect. The character, too, of the
population, disposed to produce no more than sufficient for its immediate
wants, was such that the relaxation of pressure would lead to a falling

off in cultivation. The disposal of the produce levied would still leave
to the Government certain mercantile business. The external trade of

the colonies might, however, be made in great measure free to all comers,
and the annual contingents and deliveries be shipped to Holland by
private merchants in chartered vessels for sale by public auction.

Before anything of importance was done, however, in the way of
actually reconstructing the colonial system, the Batavian Piepublic came
to an untimely end; and Louis Bonaparte was made King of Holland
(1806). He proceeded to dissolve the Asiatic Council and appoint a
colonial minister of his own. And in the following year (1807), with
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reference as much to the military as to the civil exigencies of the Dutch
East Indies, which had been and still were threatened by invasion by
the English, Marshal Daendals was sent out as Governor-General. His

orders were to maintain the existing system of administration, and to

report upon proposed reforms of it.

During the period between the bankruptcy of the Company and the

arrival of Daendals, the local management of Java had been carried on

in the old way. The discussions on colonial affairs in Holland had been

academic in character rather than anything else, and orders sent thence

were only partially obeyed. The fact was that the disturbed condition,

during the Revolutionary and Napoleonic era, of political affairs among
the Western states of Europe made intercourse with the distant East

difficult, and enfeebled the hold of the Netherlands Government upon its

representatives there. It likewise affected the external trade of the

colony. Some of the best markets were closed, and much of the trade

passed into the hands of the Americans. The specie available in the

island was insufficient for currency purposes, and a depreciated paper

circulation was the result. As regards the internal administration, the

local officials, who were mostly remnants of the Company's establish-

ments, remained very much masters of the situation, and were naturally

opposed to any change for the better.

Marshal Daendals was Governor-General of the Dutch East Indies

from 1807 till 1810, when he was replaced by General Jannsens under

orders from Napoleon, who had deposed Louis Bonaparte aud annexed

Holland to France. Daendals was an energetic and masterful, if

arbitrary and ruthless, man. He made the military supremacy of the

Dutch a reality in the island, among other acts by removing the Sultan

of Bantam and adding his kingdom to the Dutch provinces. He also

set vigorously to work to inform himself as to the condition of the

inhabitants of the island, and to purge the corrupt management

of it. He devised much salutary re-organisation of the civil and

judicial establishments. The fiscal arrangements, however, he left for

the most part unaltered. The " feudal system/' with its forced deliveries

and forced labour, was retained. If he endeavoured by injunction and

by tightening his hold upon the native chiefs to put a stop to the

malpractices which the people suffered at their hands, he re-imposed

the burden by the enhancement and stringency of his own demands.

The military requirements of his position, threatened by British attack,

magnified the need for funds. The debts of the Government were in-

creased by forced loans. Government lands were put up to auction in

order to raise money. The dearth of specie and the consequent deprecia-

tion of the paper currency continued. Indeed, the last was intensified

by fresh issues, mostly taken up by Chinamen, and the Government was

fain to accept payment therein of its auctioned lands. Daendals had

found the colony in financial difficulties when he arrived. He left it,

according to his successor, absolutely exhausted. The author of this book

is lenient in his judgment of Daendals' administration. But that the

condition of the people can have been ameliorated in any substantial

degree during his rule seems impossible. Traditionally, it was not.
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His name is still feared ; and the great road, which chiefly as a military-

measure he rapidly constructed throughout the length of the island by
the unpaid labour of the inhabitants, is witness in their descendants'

minds of the bodily hardships they underwent in his time.

General Jannsens' term of office was short. On the 4th of August
1811 a British expeditionary force, accompanying Lord Minto, Governor-

General of British India, with Thomas Stamford Raffles as his secretary,

landed near Batavia. One serious battle was fought at Cornelis, south

of Batavia, and thereafter Jannsens capitulated and resigned the island

and its dependencies to the British (September 1811). Lord Minto
remained six weeks in Java, and on quitting it appointed Mr. Baffles

Lieutenant-Governor with legislative powers. Baffles held office till

March 1816 ; and not long after, in August 1816, Java was restored to

the Dutch (represented by three commissioners sent from Holland) by
his successor, in terms of the convention between Great Britain and
Holland which followed the Congress of Vienna. Raffles's administration

therefore extended over little more than four years. He was aided by a

small council. But throughout he was the life and soul of the govern-

ment, and whatever the merits or demerits of the policy adopted, he was
responsible.

The instructions given to Lord Minto from England were to eject

the Dutch, to make over their arms and military stores to the natives,

and to retire. They were instructions which, having reached Java, he

saw could not and ought not to be carried out, and therefore dis-

regarded. But they disclosed the policy of the British Government,
and it was felt in Java that the British occupation was likely to

be temporary. Probably the fear that it would hurried on Raffles's zeal.

At any rate, fired by Lord Minto's parting word, that while in Java they

must do all the good they could, his enthusiasm and wonderful powers

of work were straightway absorbed in regenerating and re-organising

the whole government system.

The author of this book is not effusive in appreciation of Raffles's

endeavour and character. The latter was not without defects. Perhaps
he was too self-confident. It seems as if in his self-sufficiency he did

not realise that his ideals were in advance of the time and of the country

as he found it : that Java was a tropical country, and that its ease-loving

inhabitants, if capable at all of steady, spontaneous application to toil and
of appreciating liberty, had still to develop these qualities. His auto-

cratic desire to act, without asking or awaiting the instructions of the

Indian or British Government, or in contravention of the latter's policy,

at last brought about his recall. The fact was that his task was one to

be approached deliberately, and carried out by degrees as means and
suitable agency became available. He attempted it, as it were, by coup

de main, and in his haste was not always consistent. He was hampered
too by currency difficulties and annual deficits within the island, and
by depressed and restricted markets outside. He wrote too much, so

that the contrast between his promise and his performance hindered

recognition of what he did achieve. It must be acknowledged that the

voluminous records of his schemes are in the main " the monument of

VOL. xx. 2 l
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an unaccomplished purpose." And yet there can be no question of his

single-minded devotion to the public interests of his charge, of the

statesman-like quality of his views and the rectitude of his principles, of

the vigour of his reforming action. It was impossible that these should

pass fruitlessly away. Raffles failed, during his governorship, to put

into effective operation his multifarious reforms. But he showed the

way towards wiser and purer administration, towards greater security of

land tenui'e, towards a clearer acknowledgment of the personal liberty of

the natives. Dutch writers have not spared his reputation. To the

present writer's knowledge his name is held in honour by many Dutch-

men settled in Java. But it is not to be expected that the imperfections of

his administration should escape criticism in Holland, seeing that he

laid bare with trenchant pen the incapacity, fatuity, and corruption of

his predecessors. Nevertheless, whether Dutch writers admit it or not,

the commissioners who followed him in the main adopted his principles,

and in more recent times the Dutch Government has been painfully

stumbling along the path indicated by him. The Dutch motto, that every

colony ought to yield a direct profit to the mother country, was not

Raffles's ; and as the author of this book remarks " neither his own
failure nor that of his Dutch successors to realise the ideals that he pro-

posed condemns his plans. Those plans were sound and practicable, and

if more men like Raffles had followed him, and had been allowed to carry

on the work unhampered by selfish demands from Europe, Java would

now be the gainer by many years of progress."

The main features of the situation upon which the Dutch re-entered

may ba briefly summarised.

Raffles had pacified the still disturbed province of Bantam, and had

been obliged to undertake two short series of military operations against

Soerakarta and Djokyokarta, and to curtail the powers of their princes.

He revised the terms of their relations with the paramount power, and

their internal economy. The semblance and forms of royalty still re-

mained in those two principalities, as they do to this da}- ; but prac-

tically the whole island was now subject to the Dutch, and, internally,

at peace. It remained so till 1825, when intrigues at Djokyokarta and

elsewhere led to what was dignified by the name of the Java War.

Within the Dutch domain proper there had been proclaimed, besides

other minor reforms, the abolition of forced deliveries and labour

;

the institution of free cultivation, accompanied by a settlement of the

land with the cultivators at rents to be fixed annually or periodically

;

the reduction of the native chiefs possessing appanages of land and

enjoying perquisites and personal services to the position of salaried

servants of the State with regulated powers ; the redistribution of the

provinces into numerous districts and divisions, with an increased staff

of Residents, and other European and native officials. But none of

these schemes had been given full effect to, and the old methods of

administration were intermingled with the new. The Commissioners

found themselves, therefore, face to face with an administrative condi-

tion of confusion and difficulty. In the existing civil service the Dutch-

men were generally unfriendly to the new system; the Englishmen, who
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favoured it, could no longer be employed. Still worse, the treasury was
empty. Although the State's receipts were larger than they had ever

been, its liabilities were much in excess of its income.

The principle underlying Raffles's fiscal policy was that the

State's income should mainly come from a properly regulated system

of taxation, and that the cultivation of the land and trade in its produce

should be left to the free labour of the population. Whether the prin-

ciple was borrowed from the discussions in Holland a few years before,

or was original, matters little. He was the first to endeavour to apply

it. Along with it he held another principle, formulated and acted upon

in other Eastern countries hundreds of years before his time, if not in

Java itself, that the ruling power is entitled to a certain proportion of

the annual produce of the soil. He must have known that the revenue

derived from this source had for centuries been the chief item in the

ruling power's income throughout India; and that the British rulei's of

India, with a view to the security and development of cultivation and

their attendant advantages, had undertaken a system of settlement fixing

the land revenue in perpetuity, or for a period of years, in place of the

uncertain yearly assessments common under the native rulers. He con-

ceived that by similarly assuring the Javanese cultivator in the free

cultivation of the land he held, and by assessing it to a fair share of the

produce in kind or commuted to money, not only would his position and

prospects be improved and cultivation extended, but also that a revenue

would be raised sufficient to make up for the abolition of the forced

deliveries and services. The land revenue system introduced by Raffles,

unaltered in its essential features, was adopted by the Commissioners,

who did what they could to correct and complete its faulty and imperfect

details. They reduced the amount of many of his assessments, and

brought the system into working order where it was as yet inoperative.

Their chief modifications of method were that the tax was assessed, not

upon individual cultivators, but upon the group of cultivators occupying

a dessa or township and represented by its headman or (as the Dutch
call him) chief; and that the amount was fixed by bargain with the

village community, not by estimating the yield of each field and its

market value.

As far as Raffles's personal vigilance reached, the natives had doubt-

less been freed from impressment for ordinary labour, the levy of in-

ternal tolls, and other hardships of the kind. But it was impossible

that everywhere, against the custom of generations, a reform of the sort

could at once take effect. For it must be borne in mind that, according

to Eastern custom, the rendering of certain personal services on com-

munications and in watch and ward, is as much a part of the feudal

responsibility of the occupant of the soil as is the delivery of a share of

the produce. And, for financial purposes, while his scheme of land

taxation was maturing, Raffles himself had been obliged—he no doubt
hoped only temporarily—to retain the deliveries of rice and other pro-

duce, to control and compel the cultivation of coffee in Western Java
while freeing it elsewhere, and to force the labour required in the

management of the State's teak forests in Central Java. He had
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abolished the Dutch system of customs duties, aud lowered and equalised

the tariff. But he had retained some restrictions upon free trade, and

he had of course carried on a large public commercial business in

disposing of the produce collected in the State's storehouses. The

Commissioners did not apparently interfere with Eaffles's orders for the

freedom of labour, which probably, however, became no more effective

than they had been, but rather, as time went on, les3 so. With modifi-

cations in favour of the people, the forced cultivation of coffee and the

forced labour in the forests, were retained in the districts selected by

Raffles, together with freedom of cultivation elsewhere. They likewise

adopted and extended Kaffles's schemes for larger and better executive

and judicial establishments, and his instructions for their guidance. Nor

did they depart in essence from his principles respecting the duties and

responsibilities of the native chiefs and the method of remunerating

them.

As was to be expected, Eaffles's customs duties were at once altered.

The ports of Java were opened ; but the tariff imposed double duties

upon foreigners. Even with this protection, however, commerce with

Holland recovered very slowly from its almost total suppression during

the European confusion of the period from 1795 to 1814; and it may
be convenient to note here that efforts further to restore it led, in 1824,

to the incorporation, under the patronage of the King of Holland, of the

Dutch Trading Company, a merchant company pure and simple, without

chartered monopoly of trade. The Company did not at first pay its

way. Its time of profit only came later, when the Netherlands Govern-

ment fell away altogether from the principles of free cultivation and free

labour.

In one respect the views of the Commissioners were in advance of

Raffles. He had been jealous of the intrusion of private and foreign

traders and planters into the interior of the island. He had, it is true,

followed the precedent set by Daendals, and had carried out the open

sale by auction of State lands, the purchasers of which, in default of

native capitalists, were mostly Europeans and Chinamen. He had done

this with the object of recovering, by its receipt in payment of the pur-

chases, the depreciated paper money which was burdening the finances.

It was admitted to be an expedient for an exigency ; and it was made

the occasion of serious personal charges against himself. He cleared

himself of these. But it is to be noted that, in discussing the position

after the sales, he gave very distinct expression to his distrust of the

Dutch and foreign colonists as being opposed, by established prejudices

and personal interests, to the prosperity of the native community ; and

he hampered, as far as he could, the settlement of Europeans in the

interior of the island. The Commissioners, on the other hand, saw

that the natives were by nature and development incompetent as

yet to take advantage commercially of freedom of cultivation and

trade. They had no capital, and little or no industrial capacity. So

far as they traded, they were in the hands of usurious Chinese and

Arab middlemen. This the Commissioners regarded as a most unde-

sirable condition ; and they conceived that encouragement to European
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settlers would both secure better trading for the natives and lead to the

increase and improvement of agriculture and its products. They there-

fore relaxed the restrictions imposed by Raffles, and declared the interior

open to European enterprise.

At the end of three years the Commissioners were replaced by a

Governor-General very much after the old model. Their work had

been statesmanlike, even if all of it was not perfected. But it may
be accepted that much of the old leaven of the first Company's time was

left in Java. To neutralise and destroy that there was demanded, not

only a sound and feasible plan from the central authority, but persistent,

all-pervading effort and vigilance from a strong and whole-hearted

executive. The latter was wanting in Java, where, too, as in almost all

the countries of the Asiatic tropics, the natives, even when they assent

to the iniquity of a prevailing custom, are loth to embrace another.

Much inequality and oversight remained unredressed in the assessment

of the land-rent. Much labour continued to be impressed for public

and private purposes. The provisions for the free cultivation of coffee

were not put in practice in many divisions. Restriction and obstruction

towards independent European settlers and traders were resumed. And
the standai'd of uprightness and efficiency in the administrative establish-

ments aimed at in the regulations for admission to them and for their

guidance was not attained.

To all this was added the embarrassed state of the colony's finances.

In 1820 the Colonial Government showed a balance in favour of the

mother country. Thereafter, its expenditure exceeded its receipts.

For this the disturbances at Djokyokarta, which, breaking out in 1825,

the Government took five years to repress, were in part responsible.

Similar fatuity and half-hearted ness in the practical working of the civil

administration contributed the rest. To meet the deficits, loans were

raised, the interest on which became a considerable charge in the

budget of the Netherlands. That the colony did not yield a profit to

the mother country was bad enough ; that it was a drag upon the

mother country was intolerable. And General van den Bosch was sent

to Java, in 1830, to amend the situation.

His device was the culture system. The principles at the root of

this system were that the staple crop of the island, as cultivated by

the natives left to themselves, was rice, abundant in quantity, but

of comparatively small commercial value. The Government land-rent

based upon it was necessarily low and unexpansive. By fostering

the production of other and commercially more valuable staples, the

agricultural and commercial wealth of the colony would be increased.

But the natives were ignorant, apathetic, without capital; and the

introduction and encouragement of private European and foreign

capital and enterprise were inexpedient. The Government must itself

undertake the work, and thereby fulfil the object of colonial possession,

the direct profit of the mother countrjr
.

Van den Bosch's plan therefore was that instead of taking a fixed

portion of the land's produce from the native cultivator, the Government
should take a certain portion of the land itself, and leaving the cultivator
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to grow upon the rest of it, free of land-rent, such crops as he chose,

should compel him to grow upon the appropriated portion and

to deliver such staples as the Government might prescribe. For the

plant delivered the cultivator would receive a certain price ; and if the

crop failed the Government would bear the loss. If the produce required

preparation for market, as with sugar-cane and indigo, the manufacture

would be conducted by the Government's servants or by its contractors

;

but the cultivator would be compelled to convey the raw produce to the

appointed factory wherever situated. Having gathered in its various

products, the Government would hold them, as far as Java was concerned,

in monopoly, and dispose of them in Java and in Europe at what, it was
hoped, Avould be highly remunerative prices.

One may well wonder that baldly stated the principles and plan

of the culture system have ever been the subject of indiscriminate

or even qualified praise. Yet it has been highly lauded ; and even now,

when the Dutch themselves have abandoned the system, and retain only

a relic of it in the coffee culture (which also they would give up if they

could otherwise raise the limited profit it yields), there are those who
commend it. Any one who knew the East and the character of the

Dutch executive there might have foreseen the outcome of Van den

Bosch's scheme. It might with favourable markets be productive—as

indeed after a time it became—of large mercantile profits to the State,

but at the expense of the natives in freedom, justice, and general pro-

gress. Unfortunately, few in the Netherlands knew anything about the

East. Fewer still cared for the liberty and prosperity of the natives so

long as the possession of their island cost money to the Netherlands.

The system once established and a profit obtained, it was easy to believe

that all was well ; while the Government, by discountenancing private

European enterprise and travel in the island, and by controlling the

press or supplying it with news prepared for Europe, kept up the ignor-

ance of or indifference to the true inwardness of the colonial manage-

ment. The system was started under the direct patronage of the King
of Holland, who then and for many years after exercised a special

directing authority over colonial affairs. It was, moreover, supported

by all the influence of the Netherlands Trading Company. This corpora-

tion not only advanced capital profitably to the Colonial Government, but

derived also immense advantage from the trade and traffic connected

with the products which the Government had to dispose of and despatch

to Europe.

AVith the rise of constitutionalism in Holland, however, after the

European revolutionary movements of 1848, light began to be let in

upon the real state of things in Java. The fact began to attract notice,

that whereas the mother country was drawing a huge revenue to itself

from Java, the Colonial Government was spending scarcely anything upon
the improvement of the local administration and the betterment of the

natives. Trading and manufacturing interests outside those connected

with the Government and the Trading Company also grew restive under

the restrictions and obstructions against private enterprise and the gross

mismanagement of currency and other financial affairs in Java. The
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publication, in I860, of Dekker's tale, Max Havelaar, drew the attention

of the general public in Holland and in other European countries to the

abuses of Dutch rule. And finally, the liberal party in Holland at

length established parliamentary control independent of courtly and
conservative influence. The deathblow was at last given in 1870 to the

culture system by an "agrarian" law, which (to quote the words of the

author of this book) "in contrast with the spirit of previous legislation

had for its direct aims the safeguarding of native rights and the encour-

agement of the enterprise of individual Europeans : Government cultures

might still exist, but . . . their position was henceforth exceptional and
insecure."'

The author has closely analysed the evidence bearing upon the

practical working of the culture system, and has admirably expounded
its results. It was never universally put in operation. Districts and
townships were selected and partially subjected to it. It thus became
mixed up with the land-rent system—in itself far from being complete, and
now left in great measure to the tender mercies of the native collectors

—the village chiefs and officers of subdistricts. There thus ensued con-

fusion further confounded, both for the superior executive establishments,

already wanting in numbers and morale, and for the people. There was
no equality in the distribution of the cultures among them, and no fixity

as to the share of land that they were compelled to surrender. Not-

withstanding the promise of its remission, they were still, in many cases,

made to pay land-rent for surrendered lands. The cultures were to a

large extent, at least in the earlier years of the system, experimental.

They included coffee, sugar-cane, indigo, tea, tobacco, cinnamon, cochineal,

pepper, silk, cotton. All of them, it may be said, except coffee and
sugar-cane, eventually proved unprofitable, and were dropt at various

times before 1S65. Lands unsuitable to the selected staples were often

taken up. According to the scheme of Van den Bosch, the losses

accruing from these fruitless cultural experiments should have been
borne by the Government. In practice, the people were not compen-
sated, and often paid land-rent to boot. A uniform price was generally

paid by the Government for the produce delivered. But that was fixed

with reference to prices ruling in the Netherlands market ; it had no
regard to the cost of production by the cultivator. In the lottery, fortu-

nate cultivators doubtless drew prizes ; many drew blanks and losses.

The labour required for the cultures was often far in excess of the

amount contemplated in Van den Bosch's scheme. In the transportation

of produce from the field to the factory or storehouse, it entailed much
hardship, and received scant remuneration. Culture producers were
often required to render other public services; and the whole system of

forced labour throughout the island, which was assumed to require at the

most one-seventh part of the cultivator's working time, became more
oppressive and misapplied than ever. A Dutch writer of 1873 cynically

insinuated the obligations of native labour by proposing a revision of the

fourth commandment to the Government : Six days shall ye labour for

yourselves and me ; and of the work ye do for yourselves I shall take

one-fourth, and of the work ye do for me I shall take two-fifths, but the
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seventh day ye shall serve your master : this day belongs to me alto-

gether. The scale of remuneration for forced labour did not provide a

fair living wage ; and it often remained unpaid. To keep the natives

to the cultures and forced services and prevent emigration, passports

were instituted. The plan fortunately was easy of evasion, but it shows

the servitude in which the people lay. Any spirit of industry that was

natural to or capable of evolution in them must have died out under

such a system. They lived by reason of their natural passivity and

because in their fruitful, verdant island, with its warm, equable climate,

life can be simply and easily sustained. They multiplied : so did the

Israelites under Pharaoh.

Van den Bosch's scheme as carried out led also to further deteriora-

tion in the executive establishments. Those officials, European and

native alike, who had to do with the cultures were allowed a percentage

upon the production. Its amount varied, but in the case of some of

them it was more than double their stipends. The Regents were re-

constituted as native chiefs, with a bodyguard and grants of land in

place of fixed official salaries. Therewith the old practices of imposts

and perquisites, probably never really suppressed, received recognition.

Where this was the case for native officials, the European officials were

not likely to look upon such practices as wrong for themselves, and

there is little doubt that abuse of authority among them in this direction

became flagrant. The corrupting influences at work inevitably affected

the lowest as well as the highest grades of officials. The power of the

village chiefs increased, and was abused. Eut they themselves had to

put up with exactions and bullying from above, which lowered the

dignity of the office, and led to its being filled by men of indifferent or

bad character.

The principles of Van den Bosch's system were perhaps less faulty

than the plan and methods of executing it. Something may be said

in support of state cultures in certain circumstances. They do not

always entail hardship upon the cultivators, or loss to the general com-

munity and the Government. The opium culture in British India is an

illustration in point. It is the only culture in which, for a century at

le.tst, if not ever, the administration of British India has engaged. The
poppy plant is one the cultivation of which it is desirable to control for

sanitary and excise reasons. It is wholly suitable to the climate, the

lands in which it is grown, and the cultivating class who grow it ; and

as long as Indian opium commands a good price in the markets of the

Far East, its production will be profitable to the British Indian Govern-

ment. But the Government never took up land, and has never forced

labour for it. The cultivator who applies for a licence to cultivate is

absolutely free to do so or not as he likes ; his licence holds good for a

year only. If he wishes it, he receives an advance on obtaining his

licence ; the balance of the value of the raw produce at the advertised

rates is paid when he delivers it. During the progress of cultivation

his lands and crop are subject to measurement and inspection ; beyond

that he is not interfered with. And the establishment through whom
in all its stages the culture is managed is entirely distinct from the
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police and revenue establishments. No one who has seen in the camp

of the Opium Agent the crowd of eager applicants for licences at the

beginning of each cultivating season, or the contented crowds returning

from the Government storehouses with their final earnings at its end,

will doubt either the personal freedom of the cultivator, or the benefit

derived by the agricultural community, of which he is a member, from

the circulation of the Government capital.

Van den Bosch's scheme and methods were far different from this.

Probably all that can now, with any show of reason, be argued in

behalf of them was that they confirmed in the island the production

of valuable staples for which private enterprise might have been inade-

quate, and that they tended to educate the Javanese in industry and thrift.

The latter object was unattained ; it was unattainable by the methods

adopted. The cultivation of certain valuable staples was certainly

increased ; but in view of the actual experience of the last thirty or forty

years, it may be maintained that the object would have been gained in

surer and less costly, if slower, measure by fostering and (if need be)

regulating private European and other enterprise. The culture system

is estimated to have yielded to Holland between 1840 and 1874 a net

profit of about £65,000,000, an average of £1,860,000 annually. All

of it practically, after the extinction of previous debts contracted for

Java, was absorbed by the mother country. A small part of it went to

wipe out her losses on her West Indian possessions ; the rest was spent

in Europe in railway construction and otherwise. In private hands,

even if the profits had been much less, a great part would have remained

to fructify in the island, whose agricultural industries would have been

spared the loss of much capital sunk in vain experiments, of labour

wasted, of energy and effort rendered spiritless and unproductive. "The

Dutch," says the author of this book, " made money for a time, but they

sacrificed their permanent interests in the process. They prevented the

education of native labourers, they prevented organisation by European

planters, and the revenue that they got was no compensation for the

check on Java's productive powers."

The spirit of economic and humanitarian reform awakened in the

sixties of last century was of course not confined in its working to the

culture system. Gradually it has brought about restrictions upon and

regulation of the feudal services. Conjointly with the growth of private

enterprise, it has led to the construction in the island of railways, harbour

works, and similar public undertakings. It has raised the tone of the

public service, and increased the expenditure upon those branches of the

administration which are concerned with the physical and moral welfare

of the subject people. The Dutch are slow to move, and timid in

execution. Their system of administration is too centralised and

doctrinaire ; and the criticism and control which are directed to colonial

affairs in the Chambers at home do not always make for the real advan-

tage of the colony. More serious still—a nemesis, as it were, upon the

foregone greed of the mother country—the colonial finances have almost

persistently shown a yearly deficit since 1876. These deficits the

mother country's credit has had to meet. It is not that the colony's



171 SCOTTISH GEOGRAPHICAL MAGAZINE.

iucome has decreased. Revenue which disappeared with the cultures has
been more than made good by various new taxes, direct and indirect, by-

larger receipts from customs, excise, and the sale monopoly of opium
and salt, and by more efficient assessment of the land- rent. But, on the
one hand, the expansion of income has been retarded by the occurrence
of natural calamities such as coffee-leaf disease, sugar-cane disease, and
cattle plague, and by the great or prolonged depression, in Java as

in other tropical countries, in the great sugar-cane, indigo and coffee

industries. On the other hand, the finances have been burdened by
prolonged unproductive expenditure in the prosecution of war with
the Atchinese. The Colonial Government has also, out of current re-

venues, provided the capital expenditure on its railways and harbour
works—a somewhat old-fashioned procedure if those works were looked
upon as likely to be remunerative. But for these extraneous charges

the colonial finances would have shown an ample yearly surplus ; and
notwithstanding them, the Government has steadily held on its upward
way. The regeneration of the administration is strikingly illustrated

by the fact that whereas in 1840 there was no provision at all for

education, in 1870 £25,000 was allotted for the education of native?,

and £117,420 in 1900. It is clear that the old policy of greed has
been renounced, and the principles of the reformers of the early part

of last century have been established in practice beyond reasonable

likelihood of reaction. Ample room for further improvement remains.

There is promise that progress will not be stayed.

{To be continued.)

THE ANNUAL RISE AND FALL OF THE NILE.

By Percival C. Watte.

From the earliest times the phenomenon of the annual rise and fall of the

Nile has exercised a fascination upon the minds of men ; many attempts

were made to explain it, and expeditions were sent south to seek for

the source of the great river. The Pharaohs knew well its importance,,

and constructed great works to utilise it to the best advantage : traces of

these still remain. Ancient Kilometers have been discovered, and these

enable us to estimate the rate of rise of the river-bed. The old system

of flood irrigation enabled the Egyptians to raise one crop only in the

year. This is now giving way to perennial irrigation, and two crops can

be raised where sufficient water can be obtained, and great reservoirs

are being constructed to supplement the summer, or low, discharge of

the Nile. In Joseph's time Lake Moeris was probably used as a vast

reservoir for this purpose, and complicated works were erected at its

junction Avith the Nile to prevent its improper opening by an enemy
who might obtain possession of it, and use his power to cut off all water
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from Lower Egypt from time to time, though not, of course, permanently,

as the flood was, and ever will be, uncontrollable by human agency : we

can only deal with the surplus water when the flood is subsiding.

Joseph heard from his fellow-prisoners of a Theban king's plan for

the capture of these works (possibly the great Labyrinth }, and by storing

corn prepared for the famine which followed the success of the enemy's

capture of the regulating dyke.

The value of the Nile is increased by the fact that practically no rain

falls in Egypt, and the land is dependent for all its water upon its only

river, which has its sources in countries where there is an abundant

rainfall. The map of the Nile basin shows five great areas, viz. :

—

1. The Equatorial, with constant rainfall.

2. The Riverine, with heavy rain only in the summer.

3. The Abyssinian, with heavy rain only in the summer.

4. The Desert, without any rain.

5. The Delta, with slight rain in the winter.

From the first area we get a constant flow of water, and the great

lakes in it regulate the supply.

The excess in the second and third areas gives us the floods, which

are mitigated, in the case of the White Nile, by the temporary lakes

caused by the surplus water overflowing the low-lying country, during

which a great part is lost by evaporation.

The exact source of the Nile (that is to say, the particular spring

from which its longest tributary flows) still remains to be discovered :

but this much is known, that it lies in the mountains situated between

the lakes Tanganyika, Kivu, and Victoria, in 2 to 4
G

S. lat. and 30 to

31° E. long., at an altitude of some 6300 feet.

The first section of the Nile is the Kagera or Tangourie—the only

large river which flows into Victoria Nyanza. Its length is about 400
miles, its width at the mouth, during the drier season, 246 feet, and

mean depth 50 feet, which increase to 426 feet and 98 to 130 feet

respectively during the flood, which lasts from November to July

inclusive, when its daily discharge is stated by Chelu to be 400 1 million

cubic metres, or over 163,000 cubic feet per second, but this must be

excessive, as Stanley estimated the discharge at Eipon Falls to be one-

third greater than that of the Kagera, and their maximum discharge

is only 35,000 cubic feet per second.

The Kagera is navigable through several long reaches, but rapids

impede through navigation.

The other principal rivers that feed Victoria Nyanza are the Kibale,

the Katonga, and the Nzoia in British territory ; and the Lohugati,

Isanga, Usenji, Simiju, and Kuwana in German East Africa, but none

of these approach the Kagera in size or volume.

Victoria Nyanza, the largest sheet of fresh water in the Old World,

lies 3775 feet above sea-level, but there is evidence to show that in

quite recent geological times it was as much as 40 feet above its present

i Possibly 400 should read 40.
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level. As recently as 1881, if the observations made at the French

mission station in Bnganda are to be trusted, the lake level was 8 feet

higher than in 1898. If it is really falling so rapidly a very serious

problem confronts Egyptian engineers regarding this greatest of the Nile

reservoirs, but doubt has been thrown upon the trustworthiness of the

older records.

The lake surface has been found to rise and fall slightly at different

seasons, affected by the rainfall. Gauges were erected on the northern

shore, at Port Alice (Ntebe) to the NNW, Port Victoria (Ugowe) to the

NE., and at Fort Thruston (Lubwa's) near the exit of the lake, and

readings have been taken from January 1890. (They were interrupted

during the native rising for thirteen months from August 1897 to

August 1898 inclusive.) An arbitrary zero was fixed upon, viz. the

mean level of the lake during the first year. Table I. shows the mean

Table I.

—

Mean Monthly Level of Victoria Nyanza in Inches.

Port Alice.
i

j

Port Victoria,

Fort Thruston,

Jan. Feb.

+ 0-4

-0-2-0-7

-4-9-5-4

Mar.

(VI

Apr. May June July Aug.

+ 0-4+1-8.+3-2+1-6 -1-1

-1-4+0-8 +1-6 +1-9 -1-6 -5-6

Sept.

-3-i

-3-8

-5-81-4-8 -2 9 -2-4 -4-5 -10-5.-10-3

Oct. Nov. Dec. ! Year.

-7-1 -72 -5-6 -1-5

-7-3 -6-6 -4-6i -2-3

-13-8 -13-9 -12-3 -7-6

monthly level in inches from 1896 to 1900. During this period the

difference between the highest and lowest readings at

Port Alice was 26 inches,

Port Victoria was 23 „

Fort Thruston was 35 ,,

but this latter station is more affected by the wind and by its position

near the exit of the lake.

The lake covers an area of 27,000 square miles, and has a depth of

about 600 feet over a great part of its extent ; the shore is much indented,

and numerous islands cluster about its north-west and southern portions.

The rainfall of about 154,000 square miles drains into it.

The evaporation from the surface of this great lake under a tropical

sun is enormous.

There are very few stations recording the rainfall
l of the district, and

these only have records for two or three years, except Mengo, where a

record was kept from 1879 to 1885 by Mr. Mackay. The greater rains

last from March to May, and the lesser rains from October to December.

The surplus water flows from the north of the lake over the Ripon

A Table embodying the latest available figures will be published here at a later date.
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Falls, a rocky barrier 17 feet high, and in all about 900 feet wide, but it

is much broken by wooded islands.

The mean discharge is 30,000 cubic feet per second.

The falls are 140 miles from the mouth of the Kagera in a direct line

across the north-west corner of the lake, therefore 540 miles from the

source of the Nile. 1

The second section of the river—the Somerset, or Victoria Nile

—

flows north-west by many rapids as far as Kakoge, where it begins to

move more sluggishly, and navigation is possible ; it soon spreads out

into the Kioga-Kwania lakes, and receives as tributaries the Lugogo and

Kafu; it then flows northward to Foweira 720 miles, where navigation

ceases ; here it turns to the west, and descends more rapidly, finally

throwing itself over the Murchison Falls 140 feet, and shortly after enters

the north end of Albert Nyanza at Magango, 795 miles.

This lake lies 2170 feet above sea-leve], and covers 1700 square

miles. Its principal affluent is the Semliki, 130 miles long, which drains

Albert Edward Nyanza, a lake lying 1100 feet higher, with an extent of

1540 square miles. Mount Ruwenzori is between these two lakes, and

the Semliki flows round its western slopes, having its headsprings on the

northern side of the Virunga mountains, the watershed between this

branch of the Nile and the Congo.

The rainfall of this region averages 40 to 60 inches, pretty evenly

distributed through the year, and upon Ruwenzori it is probably as much
as 80 inches. April and May are the rainiest months.

These two lakes lie in the western branch of the Great Rift Valley,

which trends north-east. The Nile as it flows into Albert Nyanza from

the east, and immediately leaves it flowing north, crosses the Rift Valley

at right angles. Its mean discharge at the outlet of the lake is 30,000

cubic feet per second.

Under the name of the Bahr-el-Gebel (or Jebel), the "Mountain
River,"' it flows with a width of 5 miles past Wadelai, 830 miles, where

it narrows suddenly. (The rainfall here is still continuous, but getting

less in the winter.) Opposite Duffile, 904 miles, the Jeife joins.

Nimule, 910 miles, is on the north bank of the Unyama at its

junction. Several smaller tributaries join the main stream in this part

of its course, the chief one being the Assua, on the right bank, which

contributes a large amount of water from April to November. The
rapids begin here, and the river is unnavigable at all seasons, and falls

290 feet to Bedden (Fort Berkeley), 947 miles, where we again reach

smooth water, and navigation is uninterrupted to Khartoum, now that

the sudd has been cut.

1 The distances (1) from the mouth of the Kagera, across Victoria Nyanza, to the Ripon

Falls, thence down the Somerset Nile to Magango, are measured off Colonel Macdonald's

map of Uganda, puhlished in 1902 with Precis of Information concerning the Uganda

Protectorate. (2) From Magango to Khartoum are those given in Sir William Garstin's

survey, published with his report to Lord Cromer, 1901. (3) From Lake Tsana, by Khar-

toum, to the sea, are taken from Sir William Willeock's Egyptian Irrigation, second

edition, 1899 ; but they are still approximate in many cases.
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At Gondokoro, 1004 miles, the maximum rise in flood is only 4 feet,

the river being several miles wide here.

We next reach Lado, 1012 miles, 1500 feet above sea-level. The
winters are now dry, and the rainfall reaches its maximum in July.

The depth of the river at low water in the winter is 6 to 7 feet and
14 to 15 feet in flood, the mean discharge being 40,000 cubic feet, the

minimum 18,000 cubic feet, and the maximum 60,000 cubic feet per

second. The river bed is constricted here. The river begins to rise

about the middle of April, and reaches its maximum in the latter half

of August.

At Bor, 1 1 26 miles, 1450 feet above the sea, the region of sudd 1

commences. The river has no banks, and more than half the volume of

flood is lost in the 380 miles between this place and Lake No by over-

flowing and evaporation, even when clear of sudd. The figures as given

in Lord Cromer's despatch, 1901, being in cubic feet per second, are :

—

Discharge of the Upper Nile above the Swamps, . 22,000
Discharge of the White Nile below the Swamps, . 10,400

Difference, . 11,600

These observations were made in April 1901, in a low year,

and at a low time of year.

It is thought that at this part there was once a great shallow lake,

200 miles square, of which Lake No is the remnant.

At 1258 miles the Bahr-el-Zaraf takes off the Nile, rejoining it

below Lake No after an independent course of 250 miles. This river

bears more or less of the Nile stream according to the amount of sudd in

the latter. This was very marked in 1898, as the sudd had been left to

grow undisturbed during the Mahdi rebellion, and the Bahr-el-Zaraf was

a stronger stream than the Bahr-el-Gebel and Ghazal combined. The
clearing of the sudd was commenced in 1899, but navigation was not

completely restored till 1901. It differs from the lower reaches of the

Bahr-el-Gebel and the Bahr-el-Ghazal in having high banks and at low

water running well below them, so that there is no waste from over-

flowing when it rises in flood, which it does to the extent of 5§ to 6f
feet. The flood marks of 1899 show a rise of 8 feet above summer
level. It is 400 feet wide and from 8 to 10 feet deep, with a rapid

current.

The main stream of the river is always twisting here; its mean
velocity at dead low water is L2 miles per hour. The channel is 230
to 300 feet wide, and 20 to 25 feet deep at low water.

At Lake No, 1507 miles, a small lake which varies from 20 to 40

square miles in extent, and which rises and falls with the Nile, the

Bahr-el-Ghazal, with its affluents the Bahr-el-Arab, the Bahr-el-Homr,

1 Sudd, or sedd, is composed of rotting vegetable matter, principally papyrus roots

matted together with earth, until it attains the consistency of peat, and men and even

elephants can walk upon it. It has been found 15 to 20 feet thick, and sometimes is able to

divert the main channel of the river ; at others the stream forces its way beneath.
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the Jur or Swe, Rohl, Keilak, and Tonj, add their waters to the Bahr-el-

Oebel, and their united streams are known as the White or Clear Nile.

These rivers also have no banks, and their flood waters merely spread

over the surrounding marshes, and their rise is consequently very slight,

not more than 3 or 4 feet above the lowest level. Even this rise, however,
floods a vast expanse of country, for at low supply the water is almost up
to the general surface of the land, hence this district forms a vast temporary
reservoir. The maximum flood level occurs in November and December,
and the water is lowest in March, when the upper parts of the river form
pools, and the lower parts narrow channels through deep masses of mud
and water. The Bahr-el-Zaraf rejoins the parent stream 48 miles below
Lake No.

We next come to the Sobat, 1586 miles, a very important tributary,

as it drains a large area of the southern Abyssinian plateau. Its banks
also are high, and are rarely if ever submerged ; its slope is rapid, and it

must at times bring down an immense volume of water, almost equal to

that from the great lakes ; its influence on the discharge of the White
Nile is very important. It is formed of two main branches: (1) the

Baro, which rises 6000 to 7000 feet in the southern Abyssinian mountains,
and flows westward, falling 3000 feet in the first 45 miles, and becoming
navigable shortly after reaching the plains; (2) the Pibor, which flows

from the south. The average depth of water is 20 feet in the lower
reaches, and when in flood (from June to September) it rises 11 to 13
feet, giving a depth of over 30 feet, and the current flows at the rate

of 4 to 5 miles per hour. The rainfall in the Sobat valley lasts till

November.
At this point the mean discharge of the White Nile is no greater

than it was at Lado, in spite of the tributaries it has received and the

heavy rainfall of the district, so great has been the loss by overflowing
and evaporation. At Dueim, 1990 miles, it only rains slightly in the
summer.

From the confluence of the Sobat the White Nile flows due north
for 527 miles, receiving no tributaries of importance until it reaches
Khartoum, 2113 miles, R.L. 1 1247 feet. It has now flowed, from its

first great reservoir Victoria Nyanza, a distance of 1570 miles, and has
fallen 2530 feet, giving a mean slope of 1 foot 7 inches per mile.

It begins to rise here about May 20, and increases slowly till it

attains its maximum about September 15 to 20.

Its mean discharge is 60,000 cubic feet per second, and in flood this

increases to 159,000 cubic feet per second.

At Khartoum the Blue or Turbid Nile joins the White Nile, and
their united streams form the Nile.

The Blue Nile, with the Atbara, which during the time of flood adds
its volume to the main stream further north, is of the greatest value.

These two rivers are the principal cause of the annual inundation, and
upon them depends the fertility of Egypt, as they are charged with the

1 R.L. = reduced level—height above mean level of the Med-'terraiiean Sea. Mean low-
water level at the gauge.
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rich sediment which, through countless years, has formed the Delta, and

covered the land on each side of the river in Lower Egypt.

With the Sobat they drain the greater part of the Abyssinian moun-

tains, rising at a great height ; they are torrential, and liable to rise

suddenly, sweeping everything before them during the time they are in

flood.

The White Nile, with its more regular and steady supply of water,

owing to the great lakes which act as reservoirs, prevents the lower part

of the river drying up altogether in summer.

The Blue Nile rises in Sagada mountain and flows into Lake Tsana.

This lake occupies the bottom of a great depression in the Abyssinian

mountains, 3000 feet below the normal level of the plateau, and is at an

altitude of 5840 feet. It covers an area of 1160 square miles, and has

a catchment of 6000 square miles ; its depth is about 250 feet (in some

parts no bottom was found at 650 feet), and its level only varies about

3 feet. The Blue Xile flows from the south-east corner of the lake, and

after making a great sweep to the south-east, turns and flows north-west-

ward to Khartoum. It receives from the south the rivers Yabus and

Tumet, and further down, from the right, the perennial Dinder, and the

Rahad, which only flows during the summer.

Small boats can always ascend as far as the rapids of Rosaires, 435

miles above Khartoum, and during time of flood it is navigable for large

river steamers. The banks are high, 26 to 30 feet above summer level,

but the flood almost reaches the top.

From Tsana to Khartoum the length of the river is 840 miles, and it

falls 4593 feet, a mean slope of 5 feet 6 inches per mile. Its slope is

therefore 3h times as steep as that of the White Nile from Victoria

Nyanza, and it is much more regular.

It is in flood from about June 5th, when it begins to rise rapidly,

reaching its maximum about August 25, twenty-five days before the

White Nile, and the united maximum occurs about September 5, and

amounts to 280,000 cubic feet per second. The low discharge of the

Blue Nile is small, the mean being 5600 cubic feet per second, but when

the hot summer sun melts the snow on the Abyssinian mountains, and

the heavy rains fill the water- courses, the volume is enormously increased,

risin<* to no less than 194,000 cubic feet per second, and it is these

torrents which bring down the rich alluvial soil to Egypt.

An early maximum on the Nile is principally derived from a good

Blue Nile, a river which is quickly exhausted, and will be followed by a

low summer supply ; while a late maximum is caused by a good White

Nile, which will continue to give plenty of water steadily throughout the

summer. The combined discharge of the two rivers at low water has

been reduced by the time Assuan is reached (the Atbara contributing

nothing to 14,000 cubic feet per second. The united maximum, how-

ever, at Assuan has been increased to 353,000 cubic feet per second

owing to the heavy floods of the Atbara.

Just below Khartoum the mean range of the Nile is 21 feet;

200 miles north of Khartoum, and beyond the sixth cataract, the Nile

is joined by the Atbara or Black Nile on its right bank. This river, or
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rather its principal affluent the Takazze, which is really the main stream,

rises in the Simen uplands, 7000 feet above sea-level; in flood it rushes

violently down a narrow chasm, destroying everything within reach

—

hence its name, " The Terrible."

The Upper Atbara, which is formed by the junction of the Angreb,
Salaam, Aradeb, and Koang, joins the Takazze 400 miles from the source

of the latter, and henceforth the united streams take the name of the

lesser branch. Lower down the Gaash joins on the right bank. The
total length of the Takazze' is 800 miles; it falls 6600 feet before it

joins the Nile, and has a mean slope of 8 feet 3 inches per mile, over five

times that of the White Nile. It is only in flood from July 5, having

lost a month filling up its dry bed and saturating the desert. The flood

reaches its maximum about August 20, when it attains 124,000 cubic

feet per second ; it subsides quickly, and by the end of October its bed
is again almost dry. Its mean range is about 26 feet.

Of the rainfall * of Abyssinia we know even less than of that of the

Victoria Nyanza basin. The Italians established stations at five places,

and records were kept from May 1894 to April 1895 at four of these,

and for two years at Gondar, 30 miles north of Lake Tsana. The rain-

fall of 1898 has been recorded at Addis Abeba, and further data of Addi
LTgri, giving the rainfall for 1899-1901, were published last year.
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Fig. 1.—The Nile Cataracts from Khartoum to Assuan.

Between Khartoum and Assuan there are six main cataracts (see

Fig. 1).

At the sixth the river falls 20 feet in 11 miles.
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1 See footnote on page 476.
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Between the cataracts the fall is 312 feet in 7 73 miles, and this is

broken by about twenty rapids. It is at the head of the first cataract,

3234 miles, R.L. 295 feet, that the great dam has just been built for the
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Fig. 2.—The upper figure shows the Nile maximum, and the lower the Nile miDimum at

Assuan. R.L. =278*9.

purpose of storing up the surplus water during the winter after the flood

is over, and releasing it in the summer when it is needed before the next
flood comes down.
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It is unnecessary here to give any detailed description of this dam,
as so much has been written about it already. Enough to say that it

has been constructed to hold up a head of water 65^ feet. It was at

first intended to hold up a head of 84- feet, which would have brought

the head of the reservoir almost to the bottom of the second cataract, but

as this would have submerged the Temples of Philae, which are built upon
a low island just above the dam, such an outcry was raised that the

engineers had to be content, in the meantime, with the lower figure,

which also means half the capacity of the reservoir ; however, the founda-

tions are strong enough to bear the extra weight of water when in the

future it is decided to raise the dam to the height which was originally

planned, and this can be done without any unbuilding. The mean high

Nile by the gauge on Phila? was E.L. 321 feet.

Mean low Nile was E.L. 295 feet.

Difference, 26 feet.

Pig. 3.—A^suan gauge readings.

When the reservoir is full the water level will be raised to E.L. 348 feet,

27 feet above the former high-water level of the Xile. This submerges

the island of Philae and the foundations of the buildings upon it, which

have had to be very carefully strengthened by underpinning, as in most
•cases they were not built upon the rock.

In December each year the sluices in the dam are gradually closed

(the water level is then at about E.L. 308 feet), and the reservoir begins

to fill. In February it is full to E.L. 348 feet, and it is maintained at

that level until May.
During this time there is a very small amount of solid matter in

suspension. In August 1,060,000,000 cubic feet are carried down, while

in November this has fallen to 140,000,000 cubic feet.

AH the sluices in the dam being open during the whole time of

flood there is practically no difference felt below it.

The reservoir, when full, extends southward about 140 miles. The
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hills here come nearly to the river's edge, so that it is not wide, the

river in flood being under one mile across.

In May the water stored up will be drawn upon to supplement the

ordinary flow of the Nile, which is at this season insufticient to meet the

demands made upon it.

By the beginning of July the reservoir will be empty, and all the

sluices open ready to pass the flood laden with its fertilising sediment.

Figure 2 shows in graphic form the yearly maximum rise of the

Nile at Assuan from 1871 to 1900, and the minimum readings for the

same time.

Figure 3 shows the mean readings as taken on the 1st and 15th of

each month from 1871 to 1900; also the low flood of 1899, and the

succeeding low summer of 1900, with its rapid rise in August (caused

by a good Blue Nile). As will be seen, it did not last long. It was

followed by the low summer of 1901.

At Asyut, 3577. miles, another great dam has been built, which

forms a supplementary reservoir, and serves to keep a head of water to

feed the Ibrahimia canal, whose intake is just above the dam upon the

west bank.

Fig. 4.—Typical section of the Nile.

Figure 4 shows a typical section of the Nile between Assuan and
Cairo. Low water may be 17 feet below the level of the land, which
slopes away from the river at about 6 inches in the mile. Mean high
water may be 23 to 24 feet above this, giving a head of water 6 or 7

feet above the land surface ; while such rises as occurred in 1887 and
1892, when the flood rose to 27*5 feet, would give a head of 10'5 feet;

and the great flood of 1874 was 1*1 foot higher than these, as was
that of 1878 as shown on the Assuan gauge, though by the Nilometer
at Rodah it appears to be lower, owing to the Nile bank having been
breached just above this gauge. Though the banks may be sound enough
to prevent the river from breaking through, it cannot under this pressure

be kept from percolating through the porous soil below.
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The Nilometer at Rodah, an islet in the river opposite Cairo, 3824

miles, is a very ancient one. It consists of a marble column built in a

square well, which communicates with the Nile by a canal.

This column is divided into pics, or cubics, and kirats (24 kirats

equal 1 pic). Unfortunately the pics are not all of the same length, and

the heights recorded are apt to mislead European inquirers. The mean

value of the pics from 6 to 16 is 1'75 feet,

„ 16 „ 22 „ '87 „

„ 22 „ 26 „ 175 „

whole pics varying between 1"5 and 2 -

feet. As a reason for the

presence of these half-pics, Colonel Ross suggests that as the canals

were cut when the flood reached the 1 6th pic, so much water was drawn

off between Assuan and Cairo, that a rise of one pic at the former gauge,

only gave 12 kirats at Rodah. When the flood reached the 22nd pic,

the basins being full, the sluices were closed, and further rises corresponded

at the two gauges.

When the present Nilometer was erected in A.D. 861, 16 pics was

the lowest level at which flood irrigation could be ensured : the level is

now 20 pics 12 kirats owing to the rise of the river bed, which, it has

been calculated, rises 4*7 inches per century.

The following table shows the exact value of each pic on the Rodah
gauge in feet :

—

Table II.

Pics.
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Table III.

—

Table of Nile Levels at Rodah Gauge.
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It must be remembered, however, that a satisfactory reading on the

gauge for a day or two is not enough to constitute a " good Nile," but

the water must remain high long enough to give time for the flood to

be properly distributed.

Turning again to the diagram (Fig. 5) we ask, Can any periodicity be

discovered 1 Apparently there is none, but a closer examination shows

that 1877, 1888, and 1899 were very bad years. Years, too, all

characterised by slight solar activity, as shown by the comparative

absence of sunspots.
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Fig. 5.—Maximum rise of the Nile at Rodali.

Turn now to Figure 6, where the Nile maxima have been bloxamed

by adding together each three consecutive years' rise, dividing by three,

and plotting the new figures thus obtained. Above this is added a sun-

spot curve taken from the revision of Wolf's sunspot relative numbers as

given by Professor Wolfer in 1902 in Astronomische Mitteilungen. At
once we see a general agreement between the two curves, and if we further

take the mean of the 5|- sunspot cycles comprised, the similarity becomes

very striking, and we cannot doubt that a close connection exists between

sunspot periods and the rise of the Nile. As is so often seen in the

case of rainfall curves, the mean maxima and minima lag one year behind

the times of maxima and minima sunspots ; and the downward slope is

more gradual than the upward in both the river and sunspot curves.

The years 1901 and 1902 were both years of low Niles, 1 but now we are

approaching a sunspot maximum and may look for better floods on an

average.

The earliest date for a maximum to be recorded in the last twenty-

eight years was August 27 (in 1877). The latest date was October

27 (in 1893 and 1894), a range of sixty-two days. The last two columns

of Table III give the annual minima for the last twenty-eight years, the

dates lying between May 17 (in 1894) and July 8 (in 1884), a range of

fifty-three days.

1 1901, maximum 21*45, minimum 3
-

50; 1902, maximum 18'93, minimum, 3"50.
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The time taken by a flood ranging between 18 and 22 feet on the

Assuan gauge to travel from Khartoum to Assuan is ten days, and to

Cairo sixteen days. But at time of low water it takes twenty-six days
to reach Assuan, and thirty-eight days to reach Cairo. From Victoria

Nyanza to Cairo, fifty days in flood, and ninety days in low supply.

The Delta is formed entirely of mud deposits, and must have been
originally an arm of the sea, for no rock has been found in the deepest
borings, and a depth of 375 feet has been reached at Zagazig.

«>.«

Fig. 6.—The lower figure shows the maximum rise of the Nile at Rodah bloxamed. The

upper figure shows Wolfer's Relative Sunspot numbers.

The difficulty of finding a good foundation was so great that the

barrage built by French engineers under Mehemet Ali in 1843, where

the Nile divides, 3836 miles, R.L. 32'8 feet, failed entirely in its

object, for when the sluices were closed, and a head of water obtained,

the barrage began to move bodily downstream. It was abandoned until

1884, when Sir Colin Scott-Moncrieff commenced the repairs which made

it serviceable, and it now holds up a head of water 20 feet, R.L. 52*8

feet.

At the barrage the Nile divides into two main arms (there used to

be five, but three have silted up) of equal length, which reach the sea at

3983 miles from the source.

Though of the same length, the capacity of the Rosetta branch is

considerably greater than that of the Damietta branch, and this differ-

ence increases yearly, the mean flood discharge of the former being

145,000 cubic feet per second, that of the latter under 85,000 cubic feet.
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GEOGKAPHICAL NOTES.

EUROPE.

Distribution of Population ii Erjlaid aud Wale3.—The general report of the

census of 1901 was published at the end of July, and contains some interesting

information in regard to the distribution of the population. The tendency for the

urban districts to increase at the expense of the rural is still well marked. The

population has decreased in the five English counties of Huntingdonshire, Not-

tinghamshire, Westmorland, Oxfordshire, and Herefordshire, and in the five

Welsh counties of Montgomeryshire, Cardiganshire, Flintshire, Merionethshire,

and Brecknockshire; the decrease ranging from 7 "04 per cent, in Huntingdon-

shire to 1'62 per cent, in Herefordshire ; and from 5 "OS per cent, in Montgomery-

shire to
-17 per cent, in Brecknockshire. In the remaining forty-five English and

Welsh counties there was an increase of population, ranging from 45"11 per cent,

in Middlesex to 0"003 per cent, in Cornwall ; but the increase in Radnorshire,

which was only apparent, and is said to have veiled a real decrease, was due to

the presence in the county of a number of men who were temporarily engaged in

the construction of waterworks for the Corporation of Birmingham. Particulars

are given for 1122 urban and for 664 rural districts, and it appears that the

aggregate population of the former in 1901 was 25,058,3">5, and of the latter, consti-

tuting the remainder of the country, 7,46.),438 ; so that the persons enumerated
in urban were to those enumerated in rural districts as 335 to 100 ; the proportions

in 1881 and in 1891, in the urban and rural districts as constituted at those
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periods, having been respectively 212 and 258 to 100. The increase in the pro-

portion resident in urban districts is attributed partly to an actual growth of

population within those districts as they existed in earlier census years and
partly to the growth of the districts themselves through the absorption of

areas which were previously rural. At the recent census there were 215 urban

districts with populations below 3000, 211 with populations between 3000 and

5000, and 260 with populations between 50C0 and 10,000. If we class with the

rural districts all those urban districts with populations below 10,000, the aggre-

gate population of the remaining urban areas numbered 21,959,998, the population

of the same areas in 1891 having been 18,964,882, and the rate of increase in the

decennium being 15 "8 per cent. In the rural areas, with the added small urban

districts, the population increased from 10,037,643 in 1891 to 10,567,845 in 1901,

or an increase of 53 per cent. There are, nevertheless, many rural parts in which

actual depopulation has occurred, and these are found in the rural and small urban

districts of twenty-three counties ; while, although there has been a small increase

of population in rural areas in the aggregate, there has, nevertheless, been a very

considerable drain on the natural growth of the population of these areas. A table

is given showing that, in a rural population of nearly live and a half millions, the

natural growth by excess of births over deaths was 565,253 in the ten years pre-

ceding the census of 1901, but that the actual increase of population was only

64,599, showing a loss by migration of 500,654, equal to 91 per cent, of the popu-

lation of 1891.

ASIA.

The Exploration of the Caspian.—Hitherto very little has been known of the

detailed physical geography and biology of the Caspian Sea, in spite of the many
points of interest which that great basin presents. In order to till up the gaps

in our knowledge a Russian expedition was sent in the spring of the present year,

under M. N. Knipowitsch, to study the sea in detail, with special reference to the

Caspian herring, of which there are many varieties. The leader of the expedition

gives a preliminary account of its residts in Petermann's Mitteilungen V. An
interesting point is the rapid diminution of oxygen with depth. On the 2nd of

April 1904, to the east of the town Derbent, with a depth of 718 metres,

it was found that the amount diminished from 5
-

6 cc. per litre at 100 metres

depth to 0*32 cc. per litre at a depth of 700 metres. At the same station

it was found that there was \3 cc. of sulphuretted hydrogen per litre in the

lowermost layers. All efforts to demonstrate the existence of a bottom fauna

here proved fruitless. Above this sterile layer, however, evidence of a rich

pelagic fauna or flora was found, which was followed down to a depth of 351

1

metres. This plantation showed a well-marked division into zones, and diminished

in wealth from about 150 metres downwards. In March the temperature and

salinity were tolerably uniform throughout all the layers of water. "With the

exception of bacteria, the inferior limit of life seems to be about 400 metres, at

which depth no living animal was found.

The Island of Guam.—In the Bulletin of the American Geographical Society

for July, Civil Engineer L. M. Cox, U.S.X., gives some account of this island,

which is the largest member of the Mariana group. The island is thirty miles

in extreme length, and averages six and a half in width, the area being 207

square miles. It is divided into a northern and a southern portion, the southern
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being high and mountainous while the northern is composed of a great plateau.

The chain of hills in the southern portion varies in height from 700 to 1300 feet,

and has a steep western and a more gradual eastern slope. On the eastern side

the gradual slope gives rise to elevated plateaux terminating abruptly at the

coast, and broken by the valleys of five streams. On the west the hills merge into

low foothills, which lie some distance from the sea, and leave a belt of rolling

lowlands, valuable for cultivation or pasturage. The mountainous regions are

usually bare of vegetation, but the river valleys are heavily wooded, and contain

considerable quantities of valuable hard woods. The northern plateau or meseta

varies in height from 300-600 feet, and slopes gently from the interior to the sea,

where it ends in abrupt headlands and steep bluffs. No rivers are present, and

the inhabitants, who are few in number, depend entirely upen the rainfall for

water. Almost the whole of the plateau is well wooded.

There are about 10,000 inhabitants in the island, of whom 60 per cent, reside

in the city of Agana. From the recent survey it would appear that not more than

about three per cent, of the total area is under cultivation. The most valuable

product is copra, and after it the other crops in order of importance are rice,

sugar, coffee, and cocoa. Maize and camotes (sweet potatoes) are giown only for

home use and not for sale. Part of the importance of the copra trade is due to

the fact that but little labour is necessary either for the cultivation of the trees

or the preparation of the product for the market. The yield is also good, for

3-4 tons of prepared copra can be prepared from every acre of good land, and

there is a profit of 10-20 dollars per ton. The principal markets are Hamburg,

Edinburgh, Marseilles, Hong-Kong, and Yokohama. It is estimated that 40 per-

cent, of the area of the island, or eighty square miles, is suitable for the cultiva-

tion of the cocoanut, and with the exception of rice and sugar, the land can be

made to bear simultaneously the other native crops. The author of the paper is

of opinion that so far the American occupation has not conduced to the material

prosperity of the island. Although wages have increased almost fourfold, the

price of commodities has more than correspondingly advanced. Education is in a

worse condition than under the Spanish rt'gime, the only schools now being classes

taught in Spanish by Spanish friars, whereas foimerly eveiy town and village had

schools.

AFRICA.

The Population of Tananarive.— A short note in Lt Mouvement Geographique

gives some interesting figures on the measure of success which General Galliene

has obtained in Madagascar in his effoits to increase the population by lowering

the death-rate. The excess of binhs over deaths for 1901 in Tananarive was at

the rate of 222 per 10,000, for 1902, 233 per 10,000, and for 1903, 268 per 10,000.

These figures are much in excess of those for the nations of Europe. Thus the

French official statistics on the population of Europe from 1896 to 1900 give the

following figures :—Holland, 150 ; Germany, 147 ; Great Britain, 116 ; Belgium,

109 ; France, 13, all the figures being increase per 10,CC0 inhabitants. That in

the case of Tananarive the increase is not due to any extent to adult immigration

is shown by the fact that the great increase has occurred in the juvenile popula-

tion of both sexes. The birth-rate has remained substantially the same ; the

increase must therefore be due to a lowering of the infantile death-rate—that is

to " puericulture."
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AMERICA.

Exploration in Northern Alaska.—A geological survey party under Mr. W. J.

Peters made a reconnaissance in 1901 in Northern Alaska, the party crossing the

Rocky Mountains and travelling along the Koyukuk, John, Anaktuvuk, and

Colville rivers and the Arctic coast to Cape Lisburne. Their results have been

recently published by the U.S.A. Geological Survey, and an abstract, -with a map,

is given in the Bulletin of the American Geographical Society for July. The

journey was made by canoes, occasional stoppages being made for the purpose of

mapping and surveying the surrounding regions. The only portage necessary was

that between the John, an affluent of the Koyukuk, and the Anaktuvuk, an

affluent of the Colville. Geographically, the region of the survey consists of three

well-marked provinces—the mountain or middle, the Koyukuk or southern, and

the Arctic slope or northern. Of these, the most striking is the mountain pro-

vince, which consists of an inland range of rugged mountains trending east and

west. These mountains (named Endicott Mountains by Allen in 1885) at the

place where they were crossed have a width of about 100 miles, an average

elevation of about 6000 feet, and are a part of the north-western continuation of

the Rocky Mountain system. "Where the main range appears in Canada between

the international boundary and the Mackenzie river, it is called the Davidson

Mountains, while the smaller groups which appear between the main range on

the coast, extending from the 13Sth to the 14Sth meridians, have received various

names. These smaller groups are probably all more or less closely connected

with the main range, and represent the northward dying out of the mountains

near the Arctic coast. The height of the main range is 5000-7000 feet, while the

more northern groups usually range from 2000 to 4000 feet. At the point where

the range was crossed by the party, it lies between the rolling hilly country of

the Koyukuk basin on the south and a very gently undulating plateau country

to the north. To the south the mountains pass into the hill-country by foothills,

but to the north they have an abrupt termination, indicating the presence of

faults and uplift. The topography of the mountains varies according to the

nature of the rocks, the presence of quartzites, slates, and conglomerates being

marked by sharp crests and peaks as contrasted with the broader and more

rounded limestone ridges. At the point crossed, the drainage is chiefly south

into the Koyukuk, which flows to the Yukon.

The Koyukuk, or southern province, lies chiefly in the north-western part of

the large basin of the Koyukuk, and consists mainly of a rolling or hilly country

of known or supposed Mesozoic rocks. The main valley floors are approximately

600 feet above sea-level, while the hills rise to elevations of 1000-3000 feet. The

drainage is to the Yukon, the master stream being the Koyukuk.

The Arctic slope province embraces almost the whole of the Colville basin,

and consists primarily of two distinct features—the Anaktuvuk plateau, and the

coastal plain, both drained by the Colville, which flows into the Arctic Ocean.

The plateau is composed of Mesozoic rocks, and extends with a gentle slope north-

wards for 80 miles. To the north of it, the Arctic coastal plain descends to the

seaboard with a gentle, imperceptible slope. It is dotted over with very shallow

ponds, which are in mo3t instances without outlet. The coast from the mouth

of the Mackenzie to Point Barrow is low and flat, the actual shore-line being

formed by a low shelving beach. The surface of the tundra often descends to

within a few feet of tide-level.

Ge flogically, the country traversed is of great interest, rocks of most of the
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systems from Silurian to Pleistocene having been encountered. Coal occurs in a

good many districts, and in addition to gold, lead, copper, and antimony have

been noted.

POLAR.

Results of the Swedish Antarctic Expedition.—In 2w Geographie for July 1">,

a brief summary is given of Professor Nathorst's preliminary examination of the

plant fossils obtained by the Swedish Antarctic expedition. Professor Nathorst

finds that the fossils belong to three separate geological systems. The impressions

obtained by Mr. Gunnar Andersson in the Falklands appear to belong to the

Upper Devonian beds, and so prove the existence of rocks of this system in this

region. In the Bay of Good Hope, in Louis Philippe Land, a very interesting

deposit of Jurassic plants was found, which proves to be singularly rich in

species. On the whole, the species represented suggest affinity on the one hand

with the Jurassic flora of Europe, and on the other with the flora of the Upper
Gondwana deposits of India. In its wealth of species the flora of this deposit far

surpasses all the Jurassic floras of South America as yet known. Finally, a

collection of Tertiary plants was made by the expedition in Seymour Island. The
fossils comprised numerous ferns, conifers, and some leaves of Dicotyledons,

which present the same facies as that of certain Tertiary floras in Southern

Europe. But these fossils occurred in a volcanic tuff of marine origin, a fact

which forbids the drawing of any deduction in regard to the Tertiary climate of

Seymour Island, for it is not impossible that they may have been carried a very

considerable distance from their region of origin.

Meteorological Results of the Belgian Antarctic Expedition.—We have received

from Mr. H. Arctowski, a member of the above expedition, a copy of his " Apercu
des Resultats Mtiteorologiques de lHivernage Antarctique de la Behjicu." This

pamphlet is an extract from the "Annuaire Meteorologique " for 1904, and is

intended to sum up the preliminary accounts given by the author immediately on

his return. The Belgica entered the ice-pack on February 28, 1898, and left it on

March 14, 1899. During the intervening period the ship was drifting over an

area equal in length to the width of the Kara Sea, and thus the meteorological

station was not a fixed point : the author has, however, judged it best to calculate

the monthly means as if all the observations had been taken on the same spot.

The tables of atmospheric pressure give as the general mean 7444 mm., the

absolute maximum (772J mm.) having been observed on June 11, 1898, and the

absolute minimum (711*7 mm.) on March 2, 1899. The highest mean (7491 7

mm.) was found to correspond to the west winds, and the lowest mean (738'92

mm.) to the south-east wind. Further examination of the figures shows that the

annual variation in the height of the barometer is very great, and has two maxima
and two minima, the former being observed at the solstices and the latter at the

equinoxes. The daily variation is, however, slight. The mean temperature of

the year was - 9
-

6
3
C., the maximum ( + 2"5° C.) being read on December 27, and

the minimum (-43'1°) on September 8. The extent of the daily variation was

notably different in the different months, being 2'1° in the three months of the

Antarctic summer (December to February), and 0"6° in winter (June to August).

It was most strongly marked in the month of November, being then 4"7\ The

south winds were the coldest (mean — 16'56°), and the north-east the least cold

(mean — 3"96~'). A few records that were taken of the velocity of the wind

showed maxima varying between 25'4 m. per second and 20*3 m. per second.

Only 950 hours of calm weather were noted in the whole year. Snow fell on
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260 days, and a little rain on 20 days. Between March and September 1898,

aurorse were observed fil times, the phenomenon being once more seen for the

last time on the night of March 12-13, 1809. Fog or mist was observed on

2G1 days. The author concludes with the remark that, satisfactory as are the

results of the Belgian Antarctic Expedition, the meteorological problems of the

Antarctic will be far from being settled even when the expeditions of the

Antarctic, the Discovery, the Gauss, and the Scotia have furnished us with

additional data.

The National Antarctic Expsdition.—The first instalment of specimens collected

by the National Antarctic Expedition in the Discovery has arrived at the Natural

History Museum at South Kensington. It consists of the collection of sealskins

obtained by the expedition in the pack ice and in McMurdo Strait in the Polar

summers of 1901-2, 1903-4. It is proposed to await the arrival of the Discovery

before dealing with this instalment, which has been sent on ahead in order to

ensure the proper preservation of the specimens ; but the report which has been

received with the collection indicates that the four species of true seals known

to occur in the Antarctic are all represented. These are the crab-eating or white

seal, "Weddeli's seal, the true leopard-seal, and Boss's seal. All these are at home

on the pack ice of the extreme South Polar regions ; and it is of interest to note

that Sir James Boss's expedition of 1839-43 also obtained specimens of each of

the four species. It is probable that the collection also contains one or more

specimens of the elephant-seal from McMurdo Strait, a region where this colossal

form, which owing to its valuable commercial properties seems to be on the verge

of extinction, was not known to exist. The remainder of the specimens collected

by the National Antarctic Expedition are coming home in the Discovery ; but it

is not likely that any mammal other than those named will be found among them.

On the arrival of the Discovery, the natural history specimens will be sent to

the Cromwell Boad Museum to be worked out, the Trustees of the British

Museum having undertaken the classification, description, and publication of the

biological and geological results of the expedition.

GENERAL.

The Place of Geography in Education. — In his introductory address to the

students taking the Long Vacation course arranged by the Oxford School of

Geography, Mr. H. J. Mackinder said that he was delighted to be able to say

that real progress was being made as regards geography and education. The lead

originally given by the University of Oxford, acting in conjunction with the

Boyal Geographical Society, was being followed in other universities. The

University of Cambridge was at this moment taking very active steps, which he

trusted would meet with great success. The Universities of Liverpool and Man-

chester were placing economic geography, under specialist teachers, in a favoured

position in the curricula of their new commercial degrees, and the University of

Birmingham was following the lead of the University of London and of the

London School of Economics. One thing, however, he regretted, that in the

curriculum recently adopted by the British universities for the preparation of

army candidates, military topography, in the narrower sense, but not geography in

the larger, had found a place. In this respect they were behind Continental

education. Surely, after the lessons of the Boer war, it was obvious that officers

should, above all things, learn to think in terms of space, and in his experience
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this power cauie by the light of nature only to a very small percentage even of

educated men. The whole basis of geography—and it was a thing which at this

moment required saying in the light of certain tendencies in their universities

—

the whole basis of geography was physical. Historical and economic geography

were merely empirical, and unworthy of university study unless they regarded

them as applications of physical geography. In fact, he claimed it as perhaps the

happiest function of the subject that it should act as a link between the faculties

of arts and natural science, which, owing to vested interests, were too much
separated. A hybrid degree in arts and science mixed would in this twentieth

century be one of the finest preparations for practical life in the world. It was

grotesque that men should be regarded as educated who did not know even the

modes of scientific thought. It was equally absurd that scientific students should

be regarded as educated if they had not availed themselves of the teaching of the

humanities, which was a legacy of the past.

COMMERCIAL GEOGRAPHY.

The Timber Resources of the United States.—At the last census, lumbeiing

ranked fourth among the national industries in the United States, being surpassed

only by the steel and iron trade, the manufacture of textiles, and slaughtering

and meat packing. There were over thirty-three thousand lumber establishments,

representing a capital of two hundred millions sterling, using raw material valued

at over sixty millions sterling, and turning out finished products worth nearly one

hundred and twenty millions sterling. These figures take no account of wood

pulp, naval stores, fuel, and minor forest products. Conifers provide the great

bulk—about 75 per cent.—of the lumber that is cut. There are no accurate

statistics of the timber resources of the whole country, but the latest official

estimates fix the area of woodland at no less than one million square miles, or

aboitt one-third of the total area of the United States. More than two-thirds of

the woodland is located in the eastern and southern forests, the rest being found

for the most part on the Rocky Mountains and the Pacific slope. What is

described as "merchantable" timber is estimated to cover half a million square

miles, and to occupy in bulk something like 1150 billion feet. The three Pacific

Coast States of California, Oregon, and Washington, are credited with only

92,000 square miles of " merchantable " forests, but these contain, as nearly as

can be calculated, 600 billion feet of timber, the region being probably more

heavily timbered than any other in the world. Timber of value on the commercial

market is estimated to cover some 85,000 square miles in the Rocky Mountains,

and the remainder of the " merchantable " forests is found in the eastern and

southern States, and in the Lake States. Of this remainder—320,000 square

miles—rather less than half is made up of hardwoods. Last year a less quantity

of white pine lumber was cut in Michigan, Wisconsin, and Minnesota, than in

any year since 1878, the bulk being little more than half that cut in 1890. Yet

last year the return was as much as 4,791,852,000 feet. In the Southern States

yellow pine forests suitable for commercial exploitation occupy to-day about

80,000 square miles, and are estimated to contain 137,250 million feet of timber.

Cotton Cultivation in Hayti.—During the year 1903 there was a considerable

increase in the amount of cotton cultivated in Hayti, 3,260,271 lbs. having been

exported as against 2,000,000 lbs. in 1902. It is .probable, however, that the

cultivation of cotton will be abandoned as soon as the price of coffee rises. The

cotton grown is of good quality, and it takes only six months to obtain a harvest
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in the fertile soil of Hayti. The product was shipped to Liverpool, Hamburg,

and Havre, but principally to Hamburg. It is expected that the shipments for

1904 will reach 4,000,000 lbs.—Board of Trade Journal.

Agricultural Possibilities in Abyssinia.— The United States Commissioner, in

his report on his mission to Abyssinia, states that, in addition to the variety of

cotton grown by the natives and locally known as " naine," it has been found that

certain parts of the country are capable of producing a first-class saleable cotton.

Two plantations, one at Baka, in the province of Assabat, and the other at Orso,

have given unexpectedly good results, and the latter plantation, not yet com-

pletely organised, gives every promise of yielding large profits. Europeans have,

in consequence, asked for concessions, with a view to the cultivation of cotton.

As regards coffee, two cpialities are cultivated and exported, one known as

Abyssinian, and the other as Harrar-Mocha. The last-named is of first-class

quality, and in form and flavour resembles the Mocha of Arabia ; indeed, the

greater part of the crop is sorted, and either mixed or sold in its natuial state to

the ultimate consumer as Mocha. This quality is cultivated with care, and the

area devoted to it is constantly increasing. The differences in the quality of the

Abyssinian coffees are due to two causes :—the method of cultivation, and the

method of packing. The inferior quality is produced in great abundance, but the

berries are gathered with very little care, beiDg frequently picked up from the

ground. They are then packed in green hides and exposed to the weather during

a journey by caravan of from forty-five days to two months. In spite of these

primitive methods, the exportation at the present time amounts to 2000 mule

loads per annum, or 440,925 lbs., much of which is shipped by way of Harrar, and

the rest by Massowah and the Sudan. The value of the exports of Abyssinian

coffee amounts annually to .£27,000. The Harrar-Mocha, of first quality, all of

which is cultivated within easy distance of Harrar, is almost entirely exported to

Aden, where, as already explained, it is mixed with Arabian Mocha, and. for-

warded under this name to Europe and the United States. Upon the completion

of the railway to Addis-Abeba, the exports of coffee will certainly increase

enormously. At present, the coffees of the province of Kaffa are so burdened with

charges for transportation that practically nothing remains for the growers.

As regards gums, the Commissioner writes that the Abyssinian gums in

general are white and highly esteemed, but though abundant, receive little ccm-

mercial attention. The best regions are those of from 4900 to 59C0 feet altitude,

but in the lower plains there is quite sufficient to invite exploitation. All these

gums are exported byway of Aden, and are probably never recognised at the

ports of arrival as of Abyssinian origin. The export at present amounts to about

,£1930 annually, but could easily be augmented to five times that amount.

—

Board

of Trade Journal.

NEW BOOKS.

EUROPE.

La Bosnie Pojndaire. Par Albert Bordeaux. Paris : Plon, 1904. Pp. 303.

Having written on Ehodesia and the Transvaal, Siberia and California, with

special reference to their mines, M. Bordeaux now gives a picturesque account of

his visits to Bosnia for the benefit of tourists, who, we may add, will now find a

railway traversing Bosnia, and good hotels in its capital Sera'ievo. He eulogises
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the work of the Austrian Government in Bosnia, particularly in building immense
dams to store water in dry seasons, and contrasts it with former Turkish neglect.

He also describes the mines of Bosnia, and pities two English mining engineers

he met wandering about without knowing German. His description of Seraievo

(which the Turks considered was only excelled by Constantinople in beauty) is

very graphic and attractive, and his contributions to folklore are considerable.

Thus, he tells us that in the Bosnian celebration of St. George's Day (23rd April),

no one speaks before sunrise, else they will hear a voice saying, " I have seen the

green box-tree," and will suffer accordingly ; which may be compared with the

tragic stanza in the original version of the "Dowie Dens o' Yairow" :

" I dreimed a dreirie dreim last nicht

;

God keep us a' frae sorrow !

I dreimed I pu'd the birk sae green

Wi' my true love ou Yarrow."

To dream of anything green was considered unlucky in Scotland.

Neue Skizzen von tier Adria. III. Liburnien und Dalinatien. Pp. 216. Graz

:

Lergkam, 1903. Price .£.1.30.

This is the third little volume of Josef Stradner's most interesting sketches of

the coasts and islands of the Adriatic. It deals with the wild and beautiful

shores of Dalmatia, so full of the picturesque relics of old civilisations. This

charming country, if its attractions were more generally known, would soon

rival the Riviera as a winter resort.

T!fi Story of Russia. By W. R. Morfill. Sixth edition, revised to date, and

with supplementary chapters, additional illustrations, and special war map.

ASIA.

The Story of Japan. By David Murray. Fifth edition, revised to date, with

new illustrations, a special war map, and a supplementary chapter by Joseph

H. Loxgford, sometime British Consul at Nagasaki. London : T. Fisher

Unwin, 1904. Price 5s. each.

Both the above are stamped " war edition,
1

'' and each is furnished with a copy

of a map of the theatre of war. In Hu Story of Japan the supplementary

chapter is entitled " Japan since 1890," and traces the more important changes

which have occurred since the volume was first written. Both books will be

found useful to those whose interest in the war has stimulated the desire to know
something of the inner life of the two Powers involved.

Le Tibet, le Pays et les Habitants. Par F. Grenard. Paris : Armand Colin,

1904. Pp.387. Price 5 francs.

In 1890 the French Minister of Public Instruction authorised the late

M. Dutreuil de Rhins, who had distinguished himself by his exploration of the

Congo and his geographical works on Indo-China and Central Asia, to conduct a

scientific expedition to the latter region, of which mission M. Dutreuil and the

author were the leading members. M. Dutreuil was shot dead by the Tibetans

during the expedition. The results of this expedition were published officially by

Leroux, Paris, in three quarto volumes, with a folio atlas, in 1897-98, and the pre-

sent volume presents the details of the official work in a popular and cheap form.

Coming at the present moment when a British force is occupying Lhasa, the

sacred capital of Tibet, the volume ought to attract public attention.

The first part consists of a description of the expedition's voyages through

VOL. XX. 2 N
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Tibet, which are illustrated by the author's ethnographical and political map of

Central Asia appended to the volume. The second part describes the inhabitants

of Tibet, their physical and moral condition, dwellings, clothing, food, and hygiene.

Then follow chapters on their family relations, agriculture, industries, religion,

administration, and political situation. The author is of opinion that "Tibet

would furnish the British with an excellent position from which to defend

from the attacks of all other nations the valley of the Blue River (the upper

waters of the Yang-tse-Kiang), of which Britain is so jealous, and to retain

it in at least economic subjection. Should China prove unable to defend

herself against the enemies which assail her on all sides, and against the

internal troubles which devour her, and should the forward march of Russia from

Mongolia and the northern provinces ever menace the valley of the great river, the

British will be under the necessity, in order to protect their interests, of extending

their j)ower to the gate of Szechuen, and, by occupying the Tibetan citadel, to hold

strongly with land forces the river which their maritime strength will not suffice

to guard." The author mentions that "in 1810, Thomas Manning, who had no

official position, was admitted into Lhasa in presence of the Dalai Lama, and

remained one year in the capital. No European has since entered it except

P. Hue, who was immediately after expelled. Alarmed at the immense and con-

tinuous progress of the Indo-Britannic power, the Tibetans lie hid in their den,

barricade its entry, and refuse to give a stranger an inch among them for fear that

he takes an ell."

Present-day Japan. By A. M. Campbell-Davidson, M.A. London : T. Fisher

Unwin, 1904. Price 21s.

This volume is made up of extracts from the letters of the authoress, who lived

for a considerable period in Japan, and made a special and painstaking study of its

history, religion, and language. During her stay in the country she travelled

about without a guide or interpreter, staying in the native inns, and endeavouring

in other ways to study the true inner life of the people. Special chapters are

devoted to the national religion—a somewhat difficult subject, for the original

Shintoism of the Japs has been greatly modified by the introduction of Buddhism,

which took place in the sixth century of our era. Both creeds now flouiish side

by side with modern agnosticism.

Other chapters are devoted to the drama, the characteristic arts and manufac-

tures, and other subjects of interest in the island empire of the East, which has of

late come so prominently before the Western world. That the people of Japan

are in many respects puzzling to the Western world there can be no doubt, and

the present volume, being written by an educated woman of the West, should

help to disperse the cloud of mystery which still hangs over that strange country,

whose rapid evolution has been the source of so much wonder among the more

slowly-moving nations.

AFRICA.

Africa from South to Nor Mi, through Marotscland. By Major A. St. H. Gibbons,

F.R.G.S. Two volumes. Pp. xix + 276 and 297. With Appendices and

Index. Illustrations from Photographs and Maps. London : John Lane

and Co., 1904.

Major Gibbons has given us an interesting and often vivid account of his

second exploration of Marotseland and subsequent journey north to Khartum.

The writer enters into those details which, while often trifling in themselves,
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enable the reader to realise to some extent the conditions under which he accom-

plished his task. For those who like excitement there are sufficiently thrilling

episodes in his passage through hostile tribes to the north, while touches of

humour are not lacking. He offers many practical suggestions, too, as to the

possibilities of the Zambesi as a waterway in the future. It is now clearly

established that Central Africa, far from being the uninhabitable wilderness of

our forefathers' imagination, contains practically unlimited possibilities for culti-

vation. Major Gibbons tells us of wide tracts of pastureland which, when once

brought into communication with the coast, may prove of enormous value. The

natives of Marotseland, too, would seem to be of distinctly superior intelligence,

and have already under the enlightened rule of Lewanika made some progress

towards civilisation. The author makes the remarkable statement, which those

who are ever ready to decry English methods would do well to note and digest,

that the simple name of Englishman acts as a more effectual safeguard than any

weapon among the majority of the tribes through which he passed, and in support

of this declaration he cites more than one instance of having avoided serious

trouble by proclaiming his nationality. The practical value of this reputation for

straightforwardness and fair-dealing is likely to prove incalculable in the future.

The savage, like the child, is tenacious of impressions ; once let him be thoroughly

convinced of the superiority of those in authority, and the conviction will linger

long after he has passed the stage of childhood and simplify future transactions
;

let us hope to retain this ascendency to the material advantage of both parties.

One more point and I have done. Major Gibbons remarks that in many districts

through which he passed the tsetse fly had entirely disappeared since his former

trip in 1896. Now if Marotse is to become a source of pastoral wealth, this fact

would have a very important bearing on the value of the cattle raised there, since

they must of necessity travel a long distance to reach their market, and in so doing

pass through country which has hitherto been infested with these pests. Major

Gibbons suggests that they may breed in the skins of the buffalo, and their dis-

appearance be due to the rinderpest which swept the country a few years ago,

destroying these animals in its course. If this surmise be correct, it should not

be very difficult to keep a passage clear for transport purposes.

The text is accompanied by excellent illustrations, many of them really

beautiful, and all interesting. The four appendices give much inteiesting and

detailed information on the more technical points.

AMERICA.

Three Years in the Klondike. By Jeremiah Lynch. London : Edward Arnold,

1904. Price Us. Gd.

In this interesting work, the author of Egyptian Sketches has given us an

account of his varied experiences in Klondike from 1898 to 1901. It is not a

description of original exploration. The idea of exploration was not in Mr.

Lynch's mind. His object in visiting Klondike was a more prosaic one, viz. to

find gold ; and he achieved a success which his hard work and patient endurance

of severe privations fully deserved. We do not gather that Mr. Lynch is now one

of the millionaire prospectors, whose phenomenal success has contributed so much

to establish the fame of Klondike ; but ere he closes his book, it is clear that his

mine had rewarded him with a substantial, if not an enormous fortune. The

peculiar interest and value of this work is that it depicts in simple yet graphic

style the rapid and varied progress which has been made in the development of the

country, and of society in general throughout the valley of the Yukon, and of
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Dawson City in particular. And when we remember that Mr. Lynch's story

relates to Klondike and Dawson some four or five yeais ago, it appears prob-

able that if progress has been continuous, the conditions of life there now, with

the exception of the climate, are not so very different from those of an ordinary

American or Canadian city. And even of the climate Mr. Lynch has a good word

to say. " In this atmosphere

—

i.e. when the thermometer is 50° below freezing-

point—one never becomes fatigued, and one is always hungry—two good

requisites for health. Some say invalids will be sent to the Arctic regions to

spend a winter, as they are now ordered to Egypt. Only the desert winter air is

comparable with the Arctic winter atmosphere. The dryness and purity of both

are to be found in few other places in the globe." The brief summer on the Yukon
begins in April, when snow falls, and the temperature drops to only 5° or 10° below

freezing-point, and people discard furs and put on sweaters. " Though the snow-

was on the hills and the ice in the valley, yet we worked in shirt-sleeves. Our

pure blood, clarified through the Arctic winter, leaped in the light of the sun, and

we revelled in the joy of lusty life. Birds, too, appeared. We had seen none in

the winter except those monstrous ghostly ravens that, in the dim fog always sur-

rounding them, reminded one for ever of Poe's monody. And now came gentle

spring birds, thrushes and red-breasts, which chirped and twittered in the trees,

and hopped boldly on the window-sill and into the open dining-room. Hill-crests,

from which the sun had removed the white quilts, rose up covered with bracken

and furze. The trees, while shedding their winter garments of snow, seemed to

loom up more stately than before, and absorb the warm sunshine into their

stiffened fibres."

Readers of this Magazine may remember an article on ''Gold in the Yukon
District," which appeared in August 1897, and was based on materials supplied by

the Canadian Government, and also an article "On the Yukon," by Mr. Ogilvie,

the well-known astronomer and Canadian land-sun eyor, which appealed in July

1898. It is very interesting to compare the conditions of Klondike set forth in these

articles, with those described by Mr. Lynch in the volume now before us, which

relates to the years 1898 to 1901. The writers of the articles referred to were

sanguine of much improvement and development, but we doubt if they anticipated

within three or four years the progress described by Mr. Lynch in his last chapter

in these words regarding Dawson City :

—"A new road had been made from the

new bridge, blasted into and around the granite curve of the mountain from the

bridge to the city ; new houses—not cabins, but two-storey houses—met my gaze

on all sides ; and the new courthouse looked like a palace, with its three-storey

and colonnaded Doric front. The next morning I read in one of the two

daily papers London news of the day before. Telephones were in every store,

and almost every cabin. Waggons were watering the dusty, side-walked streets,

and pears, peaches, grapes, and apricots were for sale at street corners. Not a

dollar a pear, as I had seen in August 1898, but a dollar a box. Hay, produced

in the country, could be bought reasonably, and the stores and restaurants

exhibited many kinds of vegetables, grown round Dawson in quantities sufficient, I

was told, to satisfy all requirements. The Yukon bank was ornamented with

several good wharves, and boats were coming down from White House with

freight and passengers so frequently that there was almost a daily mail. Food

and lodgings were but very little higher than in Pacific coast towns, and sundry

theatrical notices were visible on every block. People were driving about in

buggies and carriages, and an occasional top-hat could be descried, while the red-

shirt and jumper had vanished. The old had been completely dispossessed by the

new. I was not surprised, therefore, to find a couple of good clubs existing, and
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dinner-parties with appropriate costumes a daily occurrence." When we remember

that it was only in 1896 that gold was found in abundance in Klondike, we must

admit that by 1901, i.e. within five years, the beneficent fairies of gold and good

order had effected a veritable transformation scene in Dawson City. The

photographic illustrations of this work are good, but the map is very indifferent.

The Alaska Boundary. By George Davidson, President of the Geographical

Society of the Pacific, etc. Published by Alaska Packers Association,

San Francisco, 1903.

Eeaders of this Magazine are well acquainted with what may be called the

British or Canadian side of the question in the dispute between Great Britain

and the United States of America regarding the true boundary of Alaska. It

was presented to them with much force and clearness in the issues of the

Magazine in January and February 1901 by the capable pen of Mr. Alexander

Begg. Since then, however, the dispute, as is well known, has been submitted

to arbitration, with the general result that the British claims have been dis-

allowed, and the disputed territory has been made over to the United States of

America. Since the decision was announced, other startling events have taken

and are taking place, and the attention of the world has been diverted to other

scenes ; and we are glad to believe that the natural and bitter disappointment of

Canada at the result of the reference to arbitration is passing away, and will soon

disappear. If, however, at even this late hour of the day, any of our readers care

to hear the United States' side of the question, then we recommend them to

peruse the learned and exhaustive work by Professor Davidson, which sets foith

clearly and thoroughly the case for the United States. Whether we agree with

the Professor's conclusions or not, we cannot fail to admire the thoroughness of

his acquaintance with his subject, the cogency of his arguments, and the patience

and ability with which he states them. The terms of the arbitrators' decision,

and maps showing the geographical and territorial results, will be found in the

Magazine for December 1903.

Greater America. By Archibald R. Colquhoun. Harper and Brothers :

London and New York, 1904.

This isa singularly able book. The writer takes the position, which he is well

qualified to fill, of one who knows and admires America (using the word in the

restricted official sense), but who is also a Briton, and has practical experience of

our methods in opening and administering new countries. He is therefore able

both to sympathise with and to instruct the Americans in the ntw field which the

Spanish-American war has opened for them. That his words will not pass unheard

is shown by the favourable reception which this book has met with from Americans.

But his writing is very far from a mere laudation of the work accomplished, or

of the designs which have inspired it. Take his views upon the progress of the

Philippines during the last three years. The Americans came to the islands resolved

to bestow upon them forthwith that Heaven-sent gift, the American Constitution.

They were to plant there the tree of Liberty, but as to the nature of the soil they

made no inquiry. They have given the natives a constitution for which they are

wholly unfitted, they have set a fallacious model of administration, and chaos will

follow when their own strong hand and open purse are withdrawn. "Net one

yard of railway has been begun ; only one wagon-road is in process of construc-

tion ; no canals or deepening of rivers have been undertaken, nor any improve-

ments of harbours, except at Manila ; while the inter-island communication has

only recently been facilitated by the purchase of fifteen small coasting steamers."
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In Cuba with the same altruistic ideals there has been the same disregard of

the conditions of the problem, though here greater attention has been given to

such practical needs as railways and sanitation. The result of American inter-

vention has been to leave Cuba so poor that her existence unaided is impossible,

and her absorption into America has become only a question of time. That time

has been brought appreciably nearer by the settlement of the Panama question in

favour of America. The control of the Caribbean has become of vital importance

to her, and Cuba commands the direct route from the canal to New York. Puerto

Rico, already a Territory, is in a similar position upon the direct route to Europe.

But further acquisitions are desirable, and there must have been chagrin at head-

quarters when the treaty for the purchase of the Danish West Indies was frus-

trated by German influence at Copenhagen. Our own islands in that region are

of high strategical value, and are in a sense complementary to Canada, but, though

the inhabitants show no desire for annexation, Mr. Colquhoun points out that

their tendency is to become black, and so to gravitate towards America.

Concerning the position of South America the writer holds that American

influence is declining, there is not a single American bank in the southern

continent. Indeed, he does not think that the "hustling" Americans can ever

sympathise with the Latin races. On the other hand trade with Europe is in-

creasing, stimulated as regards South Brazil by heavy subsidies to a German line.

Canada is the subject of an interesting chapter. On the whole, Mr. Colquhoun

believes in a British future for the country. Both political and commercial con-

siderations tend in this direction. But the near future must be a critical time,

and it is to our advantage, he thinks, to increase the interest of the colonies in the

mother-land.

There is much besides of value in this volume—a sketch of our Indian and

Colonial systems of government, a destructive criticism of the American system

(which can never attain success until it has been lifted clear of the "spoils

system"), a note upon the American army, and an informative chapter upon

"Asia in Transformation." The author, it will be seen, literally "surveys man-

kind from China to Peru."

Finally, the position and aspirations of Germany are considered. " German

ambitions are now taking a turn in which Britain ceases to be the principal

obstacle. She desires an extension of power, not so much in territory, as in the

control, or joint control, of trade routes ; in a great central European fedeiation

under her own hegemony ; in planting commercial colonies in South America, and

securing preponderating influence in its affairs. She hopes to obtain a colonial

empire without fighting for or buying it. Holland's great East Indian possessions

she feels secure of in the course of time."

"We have read this work with great pleasure. The author writes with sound

judgment in a clear, restrained style, in which there is no exaggeration and no

bitterness, though once or twice a touch of enthusiasm. His treatment of ques-

tions is thoroughly up to date, and he discusses such present-day topics as the

mission to Tibet and the Russo-Japanese war. Though no one possibly will accept

all his views and forecasts, none will deny him rank as a first-class authority even

on such a world-wide subject.

POLAR.

Au Pays des Manchots. Par Georges Lecointe, Directeur Scientifique a l'Ob-

servatoire Royal de Belgique. Bruxelles : Societe Beige de Librairie :

Oscar Schepens et Cie.,Editeurs, 16 Rue Treurenberg, 1904. Price 5 francs.

Under the name of Au Pays des Manchots, Lieut. Lecointe, the second in
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command of the Belgian Antarctic Expedition of 1898, has published what may

be called a popular and non-technical account of the events of the expedition. It

is to be feared that, as this account appears some four years after the expedition

returned, popular interest in it will not be so strong as it otherwise would be.

Moreover, for British readers and geographers, the later expedition under Captain

Scott, which is now on its way home, must naturally have a more iDstant and

preponderating interest. Under any circumstances, it is unnecessary for the

readers of this Magazine that any attempt should be made now to summarise the

story of the Belgica. That was done for them at some length in the Magazine for

May 1900, the same number in which there appeared photographs of the members

of the expedition who were recipients of the Society's medals—one of them being

Lieut. Lecointe, the writer of this book. But, to tell the truth, the story of

the Belgica as revealed in Au Pays des Manchots is a somewhat sad one. The

ship seems to have been most uncomfortable, and very far from suited for the

enterprise in which it was engaged ; the apparatus was defective and insufficient
;

the accommodation for the officers and crew was wretchedly insanitary. The

officers on board were able, gallant, and persevering men, but the crew, or at least

part of them, were very much the reverse ; insubordination, mutiny, sickness,

insanity even, made their appearance from time to time. We lay down the book

with a feeling of wonder that the expedition did not come to condign grief, and

with admiration for the courage, energy, and perseverance which fought so

resolutely and successfully against adverse circumstances, and in spite of difficul-

ties which might have daunted many a brave man achieved such results. Lieut.

Lecointe writes with the characteristic frankness and simplicity of a sailor, to

which he adds the charming buoyancy and vivacity of his nationality. He makes

the best of everything, but it is easy to see that often he and his gallant com-

mander were very much depressed, and with only too good reason for being so.

The book is illustrated with some very good photographs, taken by various

members of the staff, and it is equipped with several excellent maps.

GENERAL.

The Principal Navigations, Voyages, Traffiques, and Discoveries of the English

Nation made by Sea or Over-land to the Remote and Farthest Distant

Quarters of the Earth at any time within the corn-passe of these 1600 Yceres.

By Richard Hakluvt, Preacher and sometime Student of Christ-Church

in Oxford. Vols. v. and VI. Glasgow : James MacLehose and Sons,

Printers to the University, 1904. Price 12s. 6(7. each.

The fifth and sixth volumes of the new edition of Hikluyt published by

Messrs. MacLehose are as full of interest and charm as any of their predecessors.

The more important contents of the fifth volume are a stirring account of the

famous siege of Rludes by the Sultan Suleman in the year 1522, which does ample

justice to the spirited defence made by the Knights of St. John under "the right

reverend and illustrate lord Philip de Villiers Lisleadam " ; an account of the

siege and capture of Famagusta in Cyprus by the Turks ; the story of the pitiful

adventures of Thomas Sanders and his companions, who were entrapped at

Tiipolis in 1584, and were made slaves ; the worthy enterprise of John Foxe, an

Englishman, in delivering two hundred and sixty-six Christians out of the

captivity of the Turks at Alexandria in 1577 ; an anonymous, but excellent,

account of a pilgrimage from Alexandria to Mecca and Medina ; a translation

from the Italian of the voyage of Cfesar Fredericke, merchant of Venice, into the



504 SCOTTISH GEOGRAPHICAL MAGAZINE.

East Indies and beyond the Indies ; and last, but not least, the romantic story of

the adventures of Ralph Fitch, " England's Pioneer to India and Burma," a

review of which our readers will find at page 317, vol. xvi., of this Magazine. In

reading these and the other narratives collected together by the indefatigable

Hakluyt, the reader is struck with the brevity and simplicity of the style, and the

entire absence of all bragging or boasting by the writers. They seem not to be

aware that they had done anything unusual, and their sole object seems to have

been to convey information to their employers or to others who might care to

follow in their footsteps. It is very clear that in the sixteenth century the fame

of Queen Elizabeth was well established even in Constantinople, and the courtesy

of diplomatic documents was profusely elaborate. A letter from the Sultan to

the English queen begins thus :

—" In greatnes and glory most renowned Elizabeth,

most sacred Queene, and noble prince of the most mightie worshippers of Jesus,

most wise governor of the causes and affairs of the people and family of Nazareth,

cloud of most pleasant raine, and sweetest fountaine of noblenesse and vertue,

ladie and heire of the perpetuall happiness and glory of the noble Realme of Eng-

land (whom all sorts seek unto and submit themselves) we wish most prosperous

successe and happie ends to all your actions, and do offer unto you such pleasures

and curtesies as are worthy of our mutuall and eternall familiaritie ; thus ending

(as best beseemeth us) our former salutations." On the other hand, the same

Sultan had a very exalted idea of his own importance and a wildly erroneous idea

of the extent of his empire. His letters of privilege to certain merchants in

London begin thus:—"We, most sacred Musulmanlike Emperour, by the infinite

and exceedinggreat power, by the everlasting and wonderfull clemencie, and by the

unspeakable helpe of the most high and most holy God, creator of all things, to be

worshipped and feared with all purenesse of minde and reverence of speech, the

prince of these present times, the onely Monarch of this age, able to give scepters

to the potentates of the whole world, the shadow of the divine mercy and grace,

the distributer of many kingdoms, provinces, townes, and cities, Prince and most

sacred Emperour of Mecca, that is to say, of God's house, of Medina, of the most

glorious and blessed Jerusalem, of the most fertile Egypt, Jemen and Jovan,

Eden and Canaan, of Samos the peaceable, and of Hebes, of Jabza and Pazra, of

Zemzub and Halepia, of Caramaria and Deabekirvan, of Dulkadiria, of Babylon,

and of all the three Arabias, of the Euzians and Georgians, of Cyprus the rich,

and of the Kingdomes of Asia, of Ozakior, of the tracts of the white and blacke

Sea, of Grecia and of Mesopotamia, of Africa and Goleta, of Alger and of Tripolis

in the West, of the most choice and principall Europe, of Buda and Temeswar,and

of the Kingdomes beyond the Alpes, and many others such like, most mighty

Murad Can, son of the Emperour Zelim Can," etc. In the sixth volume we have also

another curious tribute to the prestige and authority of Queen Elizabeth in the

shape of a letter from the chief minister of the Sultan Murad Can, in which he

informs her that, solely at the intercession of Her Majesty's ambassador, the Sultan

has been pleased to grant peace to the King of Poland. Much the most interest-

ing papers in the sixth volume are some treatises translated into English from

Italian giving accounts of China and Japan. We have also the famous eastern

voyages of Stevens and Lancaster, and an admirable account of Drake's memorable

and daring raid on Cadiz in 1587. The volume concludes with brief accounts of

the first English voyages to Benin on the west coast of Africa. Both volumes

are illustrated with copies from rare engravings, many of them from the collection

in the British Museum.
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OX MOUNTAINS AND MANKIND. 1

By Douglas W. Freshfield.

A GEOGRAPHER or traveller who has been called upon to preside over the

meetings of our Section of the British Association may be excused for

feeling some hesitation as to the character he shall give to the Address
which custom compels him to deliver. He cannot but be aware that his

audience, while it includes not a few experts, probably far better qualified

than himself to take the chair, is composed mainly of those whose con-

cern in geography can only be a general and occasional one.

To compose a summary of the geographical events of the year would
be a simple and obvious expedient, were I not conscious that in this I

have been forestalled by the indefatigable President of the Boyal Geo-
graphical Society. To consider the progress of geography, during, say,

the last quarter of a century, might be instructive to " the general." On
the other hand, on his special subject, your President may possibly be
able to add something to the common stock by way of observation or

suggestion.

Bearing in mind the, from the point of view of posterity, almost
excessive energy with which the nineteenth century carried on the

exploration of the globe, narrowing in every direction the field left to our
explorations and our imaginations, 1904 may so far be counted as an
annus mirabilis in the annals of geography. "We have seen the successful

return, if not as yet to our own shores, to safe seas, of the most impor-
tant expedition ever sent South Polewards. In the success obtained by
Captain Scott and his comrades, Ave have welcomed a full justification of

the course taken in putting the supreme command and directions of the

1 The address delivered to Section E (Geography) at the Cambridge Meeting of the
British Association.

VuL. XX. 2 O
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undertaking in the hands of an officer of His Majesty's Navy. " England
expects every man to do his duty," and I will not indulge in hyperbolical

praise, which must be distasteful to men who have shown in trying cir-

cumstances the daring, the cheerfulness, and the resourcefulness which
we are accustomed to associate with the British Navy. We have every

reason to expect that the results obtained by the energetic and capable

men of science attached to the expedition will be of wide bearing and
interest, but to attempt to estimate them to-day would be obviously

premature.

The current year has been distinguished by a, perhaps, even more
remarkable geographical event. His Majesty's Government, not satisfied

with the laurels it has won in the Antarctic, has embarked on a second

geographical adventure on a larger scale and at a far greater cost (which,

however, will presumably be borne by India). It has sent forth a Gold
Medallist of the Royal Geographical Society, Colonel Younghusband,
with a numerous escort to reach the forbidden capital of Tibet. The
saffron-vested monks on the "golden terraces " of the Pota La have seen

the glimmer of British bayonets on the horizon, and the castle-palaces of

Lhasa will, we hope, open to the military explorer their mysterious halls,

hitherto known to us best by the descriptions of that entertaining

traveller, my friend Chandra Das.

But the fruits of these great expeditions are not yet ripe. I must
leave them to be plucked by my successors. I do so with regret, for I

should have listened with a peculiar interest to an account of the fascina-

ting land, over whose peaks and pastures I lately gazed from the Pisgah

heights of the Jonsong La.

To review the progress of geography during the last twenty-five

years, the time that has passed since I first joined the Council of the

Royal Geographical Society, is tempting. The retrospect would on the

whole be encouraging. The past quarter of a century, if not an

era of the most extensive discoveries, has been an era of profitable

occupation—I mean profitable in the scientific and not in the commercial

sense, though the two are frequently connected—of the ground seized by
the great pioneers in Africa, in the backlands of North America, and

elsewhere. And when we come to consider the manner in which the

results of modern exploration are recorded, what an advance we find !

Compare the geographical publications of Great Britain in 1880 and
1904 ; take the most conspicuous instance, those of the Royal Geographi-

cal Society at the two periods. Consider the way in which our lectures

and literature are now illustrated by the aid of photography, new pro-

cesses, and the lantern. Petermann's Mitteilitngen was for long the one

first-rate geographical magazine in Europe. "We have now, as we ought

to have had long before, a journal that rivals it.

Take a wider survey. Look at maps, beginning with the Ordnance

Survey. Compare the last issues of the one-inch maps, with all the

advantages of colour-printing, over their doubtless (except as to roads)

accurate, but far less intelligible predecessors. Consider the maps
private firms, Messrs. Bartholomew and Messrs. Stanford, have provided

us with ; note the new editions of " Murray's Guides."
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The correction and completion of maps by new explorations is always

desirable. But it is even more important that a sound system for the

delineation of natural features should be adopted both for Government
surveys and general maps. I begin to look forward to a time when
glaciers will no longer be represented, as they were on the early Indian

and Caucasian surveys, without their heads or tails—that is, without

either their needs or their moraine-cloaked lower portions or with rivers

rising above them and flowing through them. In time, perhaps, every

closet cartographer will recognise that glaciers do not lie along the tops

of lofty ridges, but descend into valleys. In these matters I have had

many an arduous struggle. It is cruel that a poor man should be set to

delineate snow mountains who has never seen one, and when "a week at

lovely Lucerne " can be had for £5, 5s. it is inexcusable.

In my schooldays there was an exercise of memory known to us by

the contemptuous appellation of "Jog," which boys and masters united

to depreciate and despise. The sentiment is now confined to a few

elderly generals and headmasters. Geography flourishes as a branch of

science under the august shadow of the elder Universities. At Oxford

we have produced Mr. Mackinder and Dr. Herbertson, Mr. Grundy,

Mr. Hogarth, Mr. Beazley. We have started a school of Geography and

a school of Geographers. At Cambridge a Board of Geographical Studies

has been established. I may quote what Sir C. Markham said three

months ago :

—

" The staff of the new geographical school at Cambridge will consist, instead of

one reader, of several lecturers and teachers, who will cover the various depart-

ments of the science. A diploma in geography will be granted as at Oxford.

But Cambridge goes a step further than Oxford, by introducing geography into

the examination for the B.A. Degree. The importance of according geography

such a position in the studies of the Universities must be evident to all, and must

be specially gratifying to those who, for over thirty years, have fought hard, amid

much discouragement, to have geography recognised as a University subject. It

will be interesting to see how the Board of Geographical Studies at Cambridge

will draw up the detailed regulations for the degree and the diploma, what steps

will be taken to secure a competent staff to cover the whole field of our science,

and especially to train young University men for practical work in the field. We
have every reason to expect that the results will prove satisfactory.

" The Geographical Association of Teachers, of which Mr. Mackinder and

Dr. Herbertson are active members, is doing much to enlighten teachers with

regard to the capabilities of the subject, to raise its standard, and to introduce

improved methods of teaching. An interesting and useful conference was held

last winter at the Chelsea Polytechnic, under its auspices, and in connection with

the Conference there was an excellent exhibition of appliances used in teaching

geography, the usefulness of which was increased by sending it to various

provincial centres."

In primary schools many teachers are furnishing excellent instiuc-

tion, and are instructing themselves in the handbooks provided by our

friends Dr. Mill and Mr. Chisholm and others. In the higher branches

of education the problems of scientific geography are studied, and
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teachers are encouraged to develop the geographical aspects of other

subjects, such as archaeology, history, commerce, colonisation on the

one hand, botany and natural history on the other. We have moved
forwards and upwards, but do not let us natter ourselves that we have

as yet reached any considerable eminence. Probably many more of our

countrymen can read a map in this generation than could in the last. A
small percentage, I am glad to notice, are not hopelessly bewildered even

by contour-lines.

We are learning our geographical alphabet. In time we may, as a

nation, be able to read and to understand what we read. We shall

recognise that ability to use a map and judge ground is a considerable

safeguard against waste of life and disasters in war, and that an acquaint-

ance with the features of the earth's surface and geographical distribution

is an invaluable help to a nation in the commercial rivalries and struggles

of peace.

When the question of establishing geography at Oxford was being

discussed, Dr. Jowett (who had himself somewhere in the fifties suggested

the erection of a geographical chair) asked me if I believed geography

could be taught so "as to make men think." We should, I believe,

" think imperially " to more purpose if we also took pains " to think

geographically."' But I will not detain you and use up my time

by going in any detail into the progress of geography. I might

find myself only repeating what others have said better. And as to one

important branch, perhaps the most important branch, geographical

education, on which I addressed this Section at Birmingham some

fifteen years ago. I feel myself debarred by the fact that the Association

has now a Section specially devoted to education.

T have determined on the whole, therefore, to run the risk of weary-

ing some of my listeners by inviting your attention to the place in

geography of the natural objects which have had for me through life the

greatest and most enduring attraction. I propose to talk about moun-

tains, their place in Nature, and their influence, both spiritual and

material, on mankind.

We have all of us seen hills, or what we call hills, from the

monstrous protuberances of the Andes and the Himalaya to such puny

pimples as lie about the edges of your fens. Next to a waterfall, the

first natural object (according to my own experience) to impress itself

on a child's mind is a hill, some spot from which he can enlarge his

horizon. Hills, and still more mountains, attract the human imagina-

tion and curiosity. The child soon asks, " Tell me, how were mountains

made?" a question easier to ask than to answer, which occupied the

lifetime of the father of mountain science, De Saussure. But there are

mountains and mountains. Of all natural objects the most impressive

is a vast snowy peak rising as a white island above the waves of green

hills

—

a fragment of the arctic world left behind to commemorate its

past predominance—and bearing on its broad shoulders a garland of the

Alpine flora that has been destroyed on the lower ground by the rising

tide of heat and drought that succeeded the last glacial epoch. Mid-

summer snows, whether seen from the slopes of the Jura, or the plains
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of Lombardy, above the waves of the Euxine or through the glades

of the tropical forests of Sikhim, stir men's imaginations and rouse their

curiosity. Before, however, we turn to consider some of the physical

aspects of mountains, I shall venture, speaking as I am here to a

literary audience, and in a University town, to dwell for a few minutes

on their place in literature—in the mirror that reflects in turn the mind
of the passing ages. For geography is concerned with the interaction

between man and Nature in its widest sense. There has been recently

a good deal of writing on this subject—I cannot say of discussion, for

of late years writers have generally taken the same view. That view is

that the love of mountains is an invention of the nineteenth century,

and that in previous ages they had been generally looked on either with

indifference or positive dislike, rising in some instances to abhorrence.

Extreme examples have been repeatedly quoted. We have all heard

of the bishop who thought the devil was allowed to put in mountains

after the fall of man ; of the English scribe in the tenth century who
invoked " the bitter blasts of glaciers and the Pennine host of demons "

on the violators of the charters he was employed to draft. The
examples on the other side have been comparatively neglected. It

seems time they were insisted on.

The view I hold firmly, and which I wish to place before you to-day,

is that this popular belief that the love of mountains is a taste, or, as

some would say, a mania, of advanced civilisation, is erroneous. On
the contrary, I allege it to be a healthy, primitive, and almost universal

human instinct. I think I can indicate how and why the opposite

belief has been fostered by eminent writers. They have taken too

narrow a time-limit for their investigation. They have compared the

nineteenth century not with the preceding ages, but with the eighteenth.

They have also taken too narrow a space-limit. They have hardly cast

their eyes beyond Western Europe. Within their own limits I agree

with them. The eighteenth century was, as we all know, an age of

formality. It was the age of Palladian porticoes, of interminable

avenues, of formal gardens and formal style in art, in literature, and in

dress. Mountains, which are essentially romantic and Gothic, were

naturally distasteful to it. The artist says " they will not compose," and

they became obnoxious to a generation that adored composition, that

thought more of the cleverness of the artist than of the aspects of

Nature he used as the material of his work. There is a great deal to

be said for the century ; it produced some admirable results. It was a

contented and material century, little stirred by enthusiasms and aspira-

tions and vague desires. It was a phase in human progress, but in

many respects it was rather a reaction than a development from what
had gone before. Sentiment and taste have their tides like the sea, or,

we may here perhaps more appropriately say, their oscillations like the

glaciers. The imagination of primitive man abhors a void, it peoples the

regions it finds uninhabitable with aery sprites, with " Pan and father

Sylvanus and the sister Nymphs," it worships on high places and reveres

them as the abode of Deity. Christianity came and denounced the

vague symbolism and personification of Nature in which the pagan had
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recognised and worshipped the Unseen. It found the objects of its

devotion not in the external world but in the highest moral qualities

of man. Delphi heard the cry " Great Pan is dead !

" But the voice

was false. Pan is immortal. Every villager justifies etymology by
remaining more or less of a pagan. Other than villagers have done the

same. The monk driven out of the world by its wickedness fell in love

with the wilderness in which he sought refuge, and soon learnt to give

practical proof of his love of scenery by his choice of sites for his

religious houses. But the literature of the eighteenth century was not

written by monks or countrymen, or by men of world-wide curiosity

and adventure like the Italians of the Renaissance or our Elizabethans.

It was the product of a practical common-sense epoch which looked on

all waste places, heaths like Hindhead, or hills like the Highlands, as

blemishes in the scheme of the universe, not having yet recognised their

final purpose as golf links or gymnasiums. Intellectual life was con-

centrated in cities and courts, it despised the country. Books were

written by townsmen, dwellers in towns which had not grown into vast

cities, and whose denizens therefore had not the longing to escape from

their homes into purer air that we have to-day. They abused the Alps

frankly. But all they saw of them was the comparatively dull carriage

passes, and these they saw at the worst time of year. Hastening to

Home for Easter, they traversed the Maurienne while the ground was
still brown with frost and patched untidily with half-melted snowdrifts.

It is no wonder that Gray and Richardson, having left spring in the

meadows and orchards of Chamb6ry, grumbled at the wintry aspect of

Lanslebourg.

That at the end of the eighteenth century a literary lady of Western
Europe preferred a Paris gutter to the Lake of Geneva is an amusing
caricature of the spirit of the age that was passing away, but it is no
proof that the love of mountains is a new mania, and that all earlier

ages and peoples looked on them with indifference or dislike. Words-
worth and Byron and Scott in this country, Rousseau and Goethe,

De Saussure and his school abroad broke the ice, but it was the ice of a

winter frost, not of a glacial period.

Consider for a moment the literature of the two peoples who have

most influenced European thought—the Jews and the Greeks. I need

hardly quote a book that before people quarrelled over education Avas

known to every child—the Bible. I would rather refer you to a

delightful poem in rhyming German verse written in the seventeenth

century by a Swiss author, Rebman, in which he relates all the great

things that happened on mountains in Jewish history : how Solomon
enjoyed his Sommerfrische on Lebanon, and Moses and Elias both

disappeared on mountain tops ; how kings and prophets found their

help among the hills ; how closely the hills of Palestine are connected

with the story of the Gospels.

Consider, again, Greece, where I have just been wandering. Did
the Greeks pay no regard to their mountains'? They seized eagerly on

any striking piece of hill scenery and connected it with a legend or a

shrine. They took their highest mountain, broad-backed Olympus, for
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the home of the gods ; their most conspicuous mountain, Parnassus, for

the home of poetry. They found in the cliffs of Delphi a dwelling for

their greatest oracle and a centre for their patriotism. One who has

lately stood on the top of Parnassus and seen the first rays of the sun as

it springs from the waves of the ^Egean strike its snows, while Attica

and Boeotia and Euboea still lay in deep shadow under his feet, will

appreciate the famous lines of Sophocles, which I will not quote, as I

am uncertain how you may pronounce Greek in this University. You
may remember, too, that Lucian makes Hermes take Charon, when he

has a day out from Hell, to the twin-crested summit, and show him the

panorama of land and sea, of rivers and famous cities. The Vale of

Tempe, the deep gap between Olympus and Ossa, beautiful in its great

red cliffs, fountains, and spreading plane-trees, was part of a Roman's
classical tour. The superb buttresses in which Taygetus breaks down
on the valley of the Eurotas were used by the Spartans for other

purposes besides the disposal of criminals and weakly babies. The
middle regions—the lawns above the LangadaPass, "virginibus bacchata

Lacrenis Taygeta "—are frequented to this day as a summer resort by
Spartan damsels. The very top, the great rock that from a height of

8000 feet looks down through its woods of oaks and Aleppo pines on
the twin bays of the southern sea, is a place of immemorial pilgrimages.

It is now occupied by a chapel framed in a tiny court, so choked with

snow at the beginning of June that I took the ridge of the chapel roof

for a dilapidated stoneman. I have no time to-day to look for evidence

in classical, literature, to refer to the discriminating epithets applied in it

to mountain scenes.

A third race destined apparently to play a great part in the world's

history—the Japanese—are ancient mountain lovers. We are all aware
that Fusiyama to the Japanese is (as Ararat to the Armenians) a national

symbol ; that its ascent is constantly made by bands of pilgrims ; that

it is depicted in every aspect. Those who have read the pleasant book
of Mr. Weston, who, as English chaplain for some years at Kobi, had
exceptional opportunities of travel in the interior, will remember how
often he met with shrines and temples on the summits of the mountains,

and how he found pilgrims who frequented them in the belief that they

fell there more readily into spiritual trances. The Japanese Minister,

when he attended Mr. Weston's lecture at the Alpine Club, told us that

his countrymen never climbed mountains without a serious—that is to

say, a religious—object.

India and China would add to my evidence had I knowledge and
time enough to refer to their literature. I remember Tennyson pointing

out to me, in a volume of translations from the Chinese, a poem, written

about the date of King Alfred, in praise of a picture of a mountain
landscape. But I must return to the sixteenth and seventeenth cen-

turies in Europe ; I may go earlier—even back to Dante. His allusions

to mountain scenery are frequent ; his Virgil had all the craft of

an Alpine rock-climber. Read Leonardo da Vinci's Notes, Conrad
Gesner's Ascent of Pilatus; study the narratives of the Alpine
precursors Mr. Coolidge has collected and annotated with admir-
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able industry in the prodigious volume he has recently brought
out.

It is impossible for me here to multiply proofs of my argument, to

quote even a selection from the passages that show an authentic enthu-
siasm for mountains that may be culled from writers of various nations

prior to A.P. 1600. I must content myself with the following specimens
which will probably be new to most of my hearers.

Benoit Marti was a professor of Greek and Hebrew at Bern, and a

friend of the great Conrad Gesner (I call him great, for he combined the

qualities of a man of science and a man of letters, was one of the fathers

of botany as well as of mountaineering, and was, in his many-sidedness,

a typical figure of the Eenaissance). Marti, in the year 1558 or 1559,
wrote as follows of the view from his native city :

—

" These are the mountains which form our pleasure and delight

"

(the Latin is better—" delicia? nostrse, nostrique amores ") " when we
gaze at them from the higher parts of our city and admire their mighty
peaks and broken crags that threaten to fall at any moment. Here we
watch the risings and settings of the sun and seek signs of the weather.

In them we find food not only for our eyes and our minds but also for

our bellies"; and he goes on to enumerate the dairy products of the

Oberland and the happy life of its population. I quote again this good
man :

" "Who, then, would not admire, love, willingly visit, explore, and
climb places of this sort ? I assuredly should call those who are not

attracted by them mushrooms, stupid, dull fishes, and slow tortoises"

(" fungos, stupidos insulsos pisces, lentosque chelones"). "In truth, I

cannot describe the sort of affection and natural love with which I am
drawn to mountains, so that I am never happier than on the mountain
crests, and there are no wanderings dearer to me than those on the

mountains." " They are the theatre of the Lord, displaying monuments
of past ages, such as precipices, rocks, peaks, and chasms, and never-

melting glaciers "
; and so on through many eloquent paragraphs.

I will only add two sentences from the preface to Simler's Vallesice

et Al/pium Descriptio, first published in 1574, which seem to me a strong

piece of evidence in favour of my view :
—" In the entire district, and

particularly in the very lofty ranges by which the Vallais is on all sides

surrounded, wonders of Xature offer themselves to our view and admira-

tion. With my countrymen many of them have through familiarity

lost their attraction ; but foreigners are overcome at the mere sight

of the Alps, and regard as marvels what we through habit pay no

attention to."

Mr. Coolidge, in his singularly interesting footnotes, goes on to show
that the books that remain to us are not isolated instances of a feeling

for mountains in the age of the Renaissance. The mountains themselves

bear, or once bore, records even more impressive. Most of us have

climbed to the picturesque old castle at Thun and seen beyond the

rushing Aar the green heights of the outposts of the Alps, the Stockhorn,

and the Xiesen. Our friend Marti, who climbed the former peak about

1558, records that he found on the summit " tituli, rythmi, et proverbia

saxis inscripta una cum imaginibus et nominibus auctorum. Inter
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alia cujusdam docti et montium amcenitate capti observare licebat

ilJud :

"'O ru>v opcov e'pcos upiaros."

" The love of mountains is best." In those five words some Swiss

professor anticipated the doctrine of Ruskin and the creed of Leslie

Stephen, and of all men who have found mountains the best companions

in the vicissitudes of life.

In the annals of art it would be easy to find additional proof of the

attention paid by men to mountains three to four hundred years ago.

The late Josiah Gilbert, in a charming but too little-known volume,

Landscape in Art, has shown how many great painters depicted in their

backgrounds their native hills. Titian is the most conspicuous

example.

It will perhaps be answered that this love of mountains led to no

practical result, bore no visible fruit, and therefore can have been but a

sickly plant. Some of my hearers may feel inclined to point out that it

was left to the latter half of the nineteenth century to found Climbers'

Clubs. It would take too long to adduce all the practical reasons which

delayed the appearance of these fine fruits of peace and an advanced

civilisation. I am content to remind you that the love of mountains

and the desire to climb them are distinct tastes. They are often united,

but their union is accidental not essential. A passion for golf does not

necessarily argue a love of levels. I would suggest that more outward

and visible signs than is generally imagined of the familiar relations

between men and mountains in early times may be found. The choicest

spots in the Alpine region—Chamonix, Engelberg, Disentis, Einsiedlen,

Pesio, the Grande Chartreuse—were seized on by recluses; the Alpine

Baths were in full swing at quite an early date. I will not count the

Swiss Baden, of which a geographer, who was also a Pope, iEneas

Silvius (Pius II.) records the attractions, for it is in the Jura, not the

Alps ; but Pfafers, where wounded warriors went to be healed, was a

scene of dissipation, and the waters of St. Moritz were vaunted as

superseding wine. I may be excused, since I wrote this particular

passage myself a good many years ago, for quoting a few sentences

bearing on this point from Murray's Handbook to Switzerland. " In the

sixteenth century fifty treatises dealing with twenty-one different resorts

were published. St. Moritz, which had been brought into notice by
Paracelsus (died 1541), was one of the most famous baths. In 1501

Matthew Schinner, the famous Prince Bishop of Sion, built ' a magnifi-

cent hotel' at Leukerbad, to which the wealthy were carried up in

panniers on the back of mules. Brieg, Gurnigel, near Bern, the Baths

of Masino, Tarasp, and Pfafers were also popular in early times.

Leonardo da Vinci mentions the baths of Bormio, and Gesner went
there."

It is not, however, with the emotional influences or the picturesque

aspect of mountains that science concerns itself, but with their physical

examination. If I have lingered too long on my preamble I can only

plead as an excuse that a love of one's subject is no bad qualification for
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dealing with it, and that it has tempted me to endeavour to show you
grounds for believing that a love of mountains is no modern affectation,

but a feeling as old and as widespread as humanity.

Their scientific investigation has naturally been of comparatively

modern date. There are a few passages about the effects of altitude,

there are orographical descriptions more or less accurate in the authors

of antiquity. But for attempts to explain the origin of mountains, to

investigate and account for the details of their structure, we shall find

little before the notes of Leonardo da Vinci, that marvellous man who
combined, perhaps, more than any one who has ever lived, the artistic

and the scientific mind. His ascent of Monte Boso about 1511, a

mountain which may be found under this name on the Italian ordnance

map on the spur separating Val Sesia and the Biellese, was the first

ascent by a physical observer. Gesner, with all his mountain en-

thusiasm, found a scientific interest in the Alps mainly, if not solely,

in their botany.

The phenomenon which first drew men of science to Switzerland

Avas the Grindelwald glaciers—"miracles of Nature" they called them.

Why these glaciers in particular, you may ask, when there are so many
in the Alps? The answer is obvious. Snow and ice on the "mountain
tops that freeze " are no miracle. But when two great tongues of ice

were found thrusting themselves down among meadows and corn and
cottages, upsetting barns and covering fields, and even the marble

quarries from which the citizens of Bern dug their mantelpieces, there

was obviously something outside the ordinary processes of Nature, and
therefore miraculous.

Swiss correspondents communicated with our own Royal Society the

latest news as to the proceedings of these unnatural ice-monsters, while

the wise men of Zurich and Bern wrote lectures on them. Glacier

theories began. Early in the eighteenth century Hottinger, Cappeller,

Scheuchzer, that worthy man who got members of our Royal Society to

pay for his pictures of flying dragons, contributed their quota of crude

speculation. But it was not till 1741 that Mont Blanc and its glaciers

were brought into notoriety by our young countrymen, Pococke and

Windham, and became an attraction to the mind, and an object to the

ambition of the student whose name was destined to be associated with

them. Horace Benedict de Saussure, born of a scientific family, the

nephew of Bonnet, the Genevese botanist and philosopher, who has be-

come known to the world as a mountaineer, and the climber of Mont
Blanc, came twenty years later. In truth he was far more of a mountain

traveller and a scientific observer, a geological student, than a climber.

When looking at his purple silk frock-coat (carefully preserved in his

country house on the shore of the Lake of Geneva), one realises the

difference between the man who climbed Mont Blanc in that garment

and the modern gymnast, who thinks himself par excellence the

mountaineer.

De Saussure did not confine himself to Savoy or to one group, he

wandered far and wide over the Alpine region, and the four volumes of

his Voyages contain, besides the narratives of his sojourn on the Col du
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Ge\int and the ascent of Mont Blanc, a portion of the fruit of these

wanderings.

The reader who would appreciate De Saussure's claim as the founder

of the Scientific Exploration of Mountains must, however, be referred to

the List of Agenda on questions calling for investigation placed at the

end of his last volume. They explain the comparative indifference

shown by De Saussure to the problems connected with glacial movement

and action. His attention was absorbed in the larger question of earth-

structure, of geology, to which the sections exposed by mountains

offered, he thought, a key ; he was bitten by the contemporary desire

for "A Theory of the Earth," by the taste of the time for generalisations

for which the facts were not always ready. At the same time, his own

intellect was perhaps somewhat deficient in the intuitive faculty—the

grasp of the possible or probable bearing of known facts by which the

greatest discoverers suggest theories first and prove them afterwards.

The school of De Saussure at Geneva died out after having pro-

duced Bourrit, the tourist who gloried in being called the Historian of

the Alps, a man of pleasant self-conceit and warm enthusiasm, and De
Luc, a mechanical inventor, who ended his life as reader to Queen

Charlotte at "Windsor, where he flits across Miss Burney's pages as the

friend of Herschel at Slough and the jest of tipsy Royal Dukes. Oddly

enough, the first sound guess as to glacier movement Avas made by one

Bordier, who had no scientific pretensions. I reprinted many years

ago the singular passage in which he compared glacier ice to " cire

amollie," soft wax, " flexible et ductile jusqu'a un certain point," and

described it as flowing in the manner of liquids (Alp. J., ix. 327). He
added this remarkable suggestion foreshadowing the investigations of

Professor Richter and M. Forel :
" It is very desirable that there should

be at Chamonix some one capable of observing the glaciers for a series of

years and comparing their advance and oscillations with meteorological

records." To the school of Geneva succeeded the school of Neuchatel,

Desor and Agassiz ; the feat of De Saussure was rivalled on the Jungfrau

and the Finsteraarhorn by the Meyers of Bern. They in turn were

succeeded by the British school, Forbes and Tyndall, Reilly and Wills,

in 1840-60.

In 1857 the Alpine Club was founded in this country. In the half-

century since that date the nations of Western Europe have emulated

one another in forming similar bodies, one of the objects of which has

been to collect and set in order information as to the mountains and to

further their scientific as well as their geographical exploration.

What boulders, or rather pebbles, can we add to the enormous

moraine of modern Alpine literature—a moraine the lighter portions of

which it is to be hoped, for the sake of posterity, that the torrent of

Time may speedily make away with ?

For fifty years I have loved and at frequent intervals wandered and

climbed in the Alps. I have had something of a grand passion for the

Caucasus. I am on terms of visiting acquaintance with the Pyrenees

and the Himalaya, the Apennines and the Algerian Atlas, the mountains

of Greece, Syria, Corsica, and Norway. I will try to set in order
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some observations and comparisons suggested by these various

experiences.

As one travels east from the Atlantic through the four great ranges

of the Old World the peaks grow out not only in absolute height but

also in abruptness of form, and in elevation above the connecting ridges.

The snow and ice region increases in a corresponding manner. The
Pyrenees have few fine rock-peaks except the Pic du Midi d'Ossau ; its

chief glacier summits, the Vignemale, Mont Perdu, the Maladetta,

correspond to the Titlis or the Buet in the Alps. The peaks of the

Alps are infinite in their variety and admirable in their clear-cut outlines

and graceful curves. But the central group of the Caucasus, that which
culminates in Dykhtau, Koshtantau, and Shkara, 17,000 feet summits
(Koshtantau falls only 120 feet below this figure) has even more stately

peaks than those that cluster round Zermatt.

Seek the far eastern end of the Himalaya, visit Sikhim, and you will

find the scale increased ; Siniolchum, Jannu, and Kangchenjunga are all

portentous giants. To put it at a low average figure, the cliffs of their

final peaks are half as high again as those of Monte Rosa and the

Matterhorn.

In all these chains you will find the same feature of watersheds or

partings lying not in but behind the geological axis, which is often the

line of greatest peak elevation. This is the case in the Alps at the St.

Gothard, in the Caucasus for some forty miles west of the Dariel Pass,

in the Himalaya, in Sikhim and Nepal, where the waters flowing from

the Tibetan plateau slowly eat their way back behind Kangchenjunga

and the Nepalese snows. The passes at their sources are found con-

sequently to be of the mildest character, hills "like Wiltshire Downs,"

is the description given by a military explorer. It needs no great

stretch of geological imagination to believe in the cutting back of the

southern streams of Sikhim or the Alps, as for instance at the Maloya;

but I confess that I cannot see hoAv the gorges of Ossetia, clefts cut

through the central axis of the Caucasus, can be ascribed mainly to the

action of water.

I turn to the snow and ice region. Far more snow is deposited on

the heights of the Central Caucasus and the Eastern Himalaya than on

the Alps. It remains plastered on their precipices, forming hanging

glaciers everywhere of the kind found on the northern, the Wengern

Alp, face of the Jungfrau. Such a peak as the Weisshorn looks poor

and bare compared with Tetnuld in the Caucasus or Siniolchum in the

Himalaya. The plastered sheets of snow between their great bosses of

ice are perpetually melting, their surfaces are grooved, so as to suggest

fluted armour, by tiny avalanches and runnels.

In the Aletsch glacier the Alps have a champion with which the

Caucasus cannot compete; but apart from this single exception the

Caucasian glaciers are superior to the Alpine in extent and picturesque-

ness. Their surfaces present the features familiar to us in the Alps

—

icefalls, moulins, and earth-cones.

In Sikhim, on the contrary, the glaciers exhibit many novel features

due no doubt mainly to the great sun-heat. In the lower portion their
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surface id apt to be covered with the debris that has fallen from the
impending cliffs, so that little or no ice is visible from any distance. In
the region below the niv6 there are very few crevasses, the ice heaves
itself along in huge and rude undulations, high gritty mounds, separated

by hollows often occupied by yellow pools which are connected by
streams running in little icy ravines ; a region exceptionally tiresome,

but in no way dangerous to the explorer. In steep places the Alpine

icefall is replaced by a feature I may best compare with a series of earth-

pillars such as are found near Evolena and elsewhere, and are figured in

most text-books. The ice is shaped into a multitude of thin ridges and
spires, resembling somewhat the Nieves Penitentes of the Andes—though
formed in a different material.

Great sun-heat acting on surfaces unequally protected, combined in

the latter case with the strain of sudden descent, is no doubt the cause

of both phenomena. Generally the peculiarities of the great glaciers of

Kangchenjunga may be attributed to a vertical sun, which renders the

frozen material less liable to crack, less rigid, and more plastic.

A glacier, as a rule, involves a moraine. Now moraines are largely

formed from the material contributed by sub-aerial denudation, in plain

words by the action of heat and cold and moisture on the cliffs that

border them. It is what falls on a glacier, not that which it falls over

that mainly makes a moraine. The proof is that the moraines of a

glacier which flows under no impending cliffs are puny compared with

those of one that lies beneath great rockwalls.

Take, for example, the Norwegian glaciers of the Jostedals Brae and
compare them with the Swiss. The former, falling from a great nfad

plain or snow field, from which hardly a crag protrudes, are models of

cleanliness. I may cite as examples the three fascinating glaciers of the

Olden Valley. The Rosenlaui Glacier in Switzerland owed the cleanli-

ness which gave it a reputation fifty years ago, before its retirement

from tourists' tracks, to a similar cause—a vast snow-plateau, the

Wetterkessel.

One peculiarity very noticeable both in the Himalaya and the

Caucasus I have never found satisfactorily accounted for. I refer to the

long grassy trenches lying between the lateral moraine and the hillside,

which often seem to the mountain explorer to have been made by
Providence to form grass paths for his benefit. They may possibly be

due to the action of torrents falling from the hillside, which, meeting

the moraine and constantly sweeping along its base, undermine it and
keep a passage open for themselves. There are remarkable specimens

of this formation on both sides of the Bezingi Glacier, in the Caucasus,

and on the north side of the Zemu Glacier, in Sikhim.

Water is one of the greatest features in mountain scenery. In

Norway it is omnipresent. In this respect Scandinavia is a region

apart ; the streams of the more southern ranges are scanty compared
with those of a region where the snow-fall of two-thirds of the year is

discharged in a few weeks. Greece stands at the opposite pole. By
what seems a strange perversity of Nature, its slender streams are apt to

disappear underground, to re-issue miles away in the great fountains that
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gave rise to so many legends. Arcadia is, for the most part, a dry

upland, sadly wanting in the two elements of pastoral scenery, shady
groves, and running brooks.

The Alps are distinguished by their subalpine lakes

—

"Anne lacus tantos ; te, Lari maxime, teque

Fluctibus et freinitu assurgens, Benace, ruariuo /

"

of Virgil. But perhaps even more interesting to the student are the

lake basins that have been filled up, and thus suggest how similar lakes

may have vanished at the base of other ranges.

I know no more striking walk to any one interested in the past

doings of glaciers than that along the ridge of the mighty moraine of

the old glacier of Val d'Aosta, which sweeps out, a hill 500 feet high,

known as " La Serra," from the base of the Alps near Ivrea into the

plain of Piedmont. Enclosed in its folds still lies the Lago di Viverone
;

but the Dora has long ago cut a gap in the rampart and drained the

rest of the enclosed space, filling it up with the fluvial deposit of

centuries.

It is, however, the tarns rather than the great lakes of the Alps

which have been the chief subjects of scientific disputation. Their dis-

tribution is curious. They are found in great quantity in the Alps and

Pyrenees, hardly at all in the Caucasus, and comparatively rarely in the

part of the Himalaya I am acquainted with.

A large-scale map will show that where tarns are most thickly dotted

over the uplands the peaks rise to no great height above the ridges that

connect them. This would seem to indicate that there has been com-

paratively little subaerial denudation in these districts, and consequently

less material has been brought down to fill the hollows. Again, it is in

gneiss and granitic regions that we find tarns most abundaut—that is,

where the harder and more compact rocks make the work of streams in

tapping the basins more lengthy. The rarity of tarns in the highlands

behind Kangchenjunga, perhaps, calls for explanation. "We came upon

many basins, but, whether formed by moraines or true rock-basins, they

had for the most part been filled up by alluvial deposits.

In my opinion, the presence of tarns must be taken as an indication

that the portion of the range where they are found has, until a compara-

tively recent date, been under snow or ice. The former theory, still held,

was that the ice scooped out their basins from the solid rock. I believe

that it simply kept scoured pre-existing basins. The ice removed and

the surrounding slopes left bare, streams on the one hand filled the basins

with sediment, or, on the other, tapped them by cutting clefts in their

rims. This theory meets, at any rate, all the facts I have observed, and

I may point out that the actual process of the destruction of tarns by

such action ma)r be seen going on under our eyes in many places, notably

in the glens of the Adamello group. Professor Garwood has lately

employed his holidays in sounding many of the tarns of the St. Gotthard

group, and his results, I understand, tend to corroborate the conclusions

stated.

I desire here to reaffirm my conviction that snow and ice in the High
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Alps are conservative agents : that they arrest the natural processes of

subaerial denudation ; that the scouring work done by a glacier is

insignificant compared with the hewing and hacking of frost and running

water on slopes exposed to the open sky without a roof of nevi and
glacier.

The contrast between the work of these two agents was forced upon
me many years ago while looking at the ground from which the Eiger

Glacier had then recently retreated. The rocks, it is true, had had their

angles rubbed off by the glacier, but through their midst, cut as by a

knife, was the deep slit or gash made by the subglacial torrent. There

is in the Alps a particular type of gorge, found at Kosenlaui, at the

Lower Grindelwald Glacier, at the Kirchet above Meiriugen, and also in

the Caucasus, within the curves of old terminal moraines. It is obviously

due to the action of the subglacial torrent, which cuts deeper and deeper

while the ice above protects the sides of the cutting from the effects of

the atmosphere.

One more note I have to make about glaciers. It has been stated

that glaciers go on melting in winter. Water, no doubt, flows from
under some of them, but that is not the same thing. The end of the

Rosenlaui Glacier is dry in January
;
you can jump across the clear

stream that Aoavs from the Lower Grindelwald glacier. That stream is

not meltings, but the issue of a spring which rises under the glacier and
does not freeze. There is another such stream on the way to the Great

Scheideck, which remains free when frost has fettered all its neighbours.

I should like to draw your attention before we leave glaciers to the

systematic efforts that are being made on the Continent to extend our

knowledge of their peculiarities. The subject has a literature of its

own, and two Societies—one in France, one in other countries—have
been constituted to promote and systematise further investigations,

especially with regard to the secular and annual oscillations of the ice.

These were initiated by the English Alpine Club in 1893, while I was
its president. Subsequently, through the exertions of the late Marshall
Hall, an enthusiast on the subject, an International Commission of

Glaciers was founded, which has been presided over by Dr. liichter,

M. Forel, and others ; and more recently a French Commission has been

created with the object of studying in detail the glaciers of the French
Alps. A number of excellent reports have been published, embodying
information from all parts of the globe. There has been, and is, I regret

to say, very great difficulty in obtaining any methodical reports from the

British possessions oversea. The subject does not commend itself to the

departmental mind. Let us hope for improvement : I signalise the need
for it. Of course, it is by no means always an easy matter to get the

required measurements of retreat or advance in the glacial snout, when
the glacier is situated in a remote and only casually visited region.

Still, with good-will more might be done than has been. The periods

of advance and retreat of glaciers appear to correspond to a certain

extent throughout the globe. The middle of the last century was the

culmination of the last great advance. The general estimate of their

duration appears to be half a century. The ice is now retreating in the
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Alps, the Caucasus, and the Himalaya, and I believe in North America.

We live in a retrogressive period. The minor oscillation of advance

which a few years ago gave hopes to those who, like myself, had as

children seen the glaciers of Grindehvald and Chamonix at their greatest,

has not been carried on.

Attempts are being made to connect the oscillations of glaciers with

periods of sunspots. They are, of course, connected with the rain or

snowfall in past seasons. But the difficulty of working out the connec-

tion is obvious.

The advance of the ice will not begin until the snows falling in its

upper basin have had time to descend as ice and become its snout ; in

each glacier this period will vary according to its length, bulk, and

steepness, and the longer the glacier is, the slower its lower extremity

will be to respond. Deficiency in snowfall will take effect after the same

period. It will be necessary, therefore, to ascertain (as has been done in

a tragic manner on Mont Blanc by the recovery in the lowest portion of

the Glacier des Bossons of the bodies of those lost in its highest snows)

the time each glacier takes to travel, and to apply this interval to the

date of the year with which the statistics of deposition of moisture are

to be compared. If the glacier shows anything about weather and

climate, it is past not contemporary weather it indicates.

Another point in which the Asiatic ranges, and particularly the

Himalaya, differ from the Alps is in the frequency of snow avalanches,

earth-falls, and mud-slides. These are caused by the greater deposition

of snow and the more sudden and violent alternations of heat and cold,

which lead to the splitting of the hanging ice and snows by the freezing

of the water in their pores. I have noticed at a bivouac that the moment
of greatest cold—about the rising of the morning star—is often hailed

by the reports of a volley of avalanches.

The botanist may find much to do in working out a comparison of

the flora of my four ranges. I am no botanist : I value flowers according,

not to their rarity, but to their abundance, from the artist's, not the

collector's, point of view. But it is impossible not to take interest in

such matters as the variations of the gentian in different regions, the

behaviour of such a plant as the little Edelweiss (once the token of the

Tyrolese lover, now the badge of every Alp-trotter), which frequents the

Alps, despises the Caucasus, reappears in masses in the Himalaya, and

then, leaping all the isles of the tropics, turns up again under the snows

of New Zealand. I may mention that it is a superstition that it grows

only in dangerous places. I have often found it where cows can crop it

;

it covers acres in the Himalaya, and I believe it has been driven by cows

off the Alpine pastures, as it is being driven by tourists out of the Alps

altogether.

The Italian botanists, MM. Levier and Sommier, have given a vivid

account of what they call the Makroflora of the Central Caucasus—those

wild-flower beds, in which a man and a horse may literally be lost to

sight, the product of sudden heat on a rich and sodden soil composed of

the vegetable mould of ages. Has any competent hand celebrated the

Mikrofiora of the highest ridges, those tiny, vivid forget-me-nots and
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gentians and ranunculuses that nourish on rock-island "Jardins" like

that of Mont Blanc, among the eternal snows, and enamel the highest

rocks of the Basodano and the Lombard Alps 1 A comprehensive work
on a comparison of mountain flora and the distribution of Alpine plants

throughout the ranges of the Old World would be welcome. We want
another John Ball. Allied to botany is forestry, and the influence of

trees on rainfall, and consequently the face of the mountains, a matter of

great importance, which in this country has hardly had the attention it

deserves.

From these brief suggestions as to some of the physical features of

mountains I would ask you to turn your attention to the points in which
mankind come in contact with them, and first of all to History.

I fancy that the general impression that they have served as efficient

barriers is hardly in accordance with facts, at any rate from the military

point of view. Hannibal, Caesar, Charles the Great, and Napoleon passed

the Alps successfully. Hannibal, it is true, had some difficulty, but then

he was handicapped with elephants. The Holy Roman Emperors
constantly moved forwards and backwards. Burgundy, as the late Mr.
Freeman was never weary of insisting, lay across the Alps. So till our

own day did the dominions of the House of Savoy. North Italy has

been in frequent connection with Germany ; it is only in my own time

that the Alps have become a frontier between France and Italy. But
questions of this kind might lead us too far. Let me suggest that some
competent hand should compose a history of the Alpine passes and their

famous passages, more complete than the treatises that have appeared in

Germany. Mr. Coolidge, to whom we owe so much, has, in his monu-
mental collection and reprint of early Alpine writers, just published,

thrown great light on the extensive use of what I may call the by-passes

of the Alps in early times. Will he not follow up his work by treating

of the Great Passes 1 I may note that the result of the construction of

carriage roads over some of them was to concentrate traffic ; thus the

Monte Moro and the Gries were practically deserted for commercial
purposes when Napoleon opened the Simplon. The roads over the Julier

and Maloya ruined the Septimer. Another hint to those engaged in

tracing ancient lines of communication. In primitive times, in the

Caucasus to-day, the tendency of paths is to follow ridges not valleys.

The motives are on the spot obvious—to avoid torrents, swamps, ravines,

earth-falls, and to get out of the thickets and above the timber-line.

The most striking example is the entrance to the great basin of Suanetia,

which runs not up its river, the Ingur, but over a ridge of nearly 9000
feet, closed for eight months in the year to animals.

From the military point of view mountains are now receiving great

attention in Central Europe. The French, the Italians, the Swiss, the

Austrians have extensive Alpine manoeuvres every summer, in which men,
mules, and light artillery are conveyed or carried over rocks and snow.
Officers are taught to use maps on the spot, the defects in the official

surveys being thus brought to light. It is not likely, perhaps, except on
the Indian frontier, that British troops will have to fight among high

snowy ranges. But I feel sure that any intelligent officer who is allowed

vol. xx. 2 p
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to attend such manoeuvres might pick up valuable hints as to the best

equipment for use in steep places. Probably the Japanese have already

sent such an envoy and profited by his experience.

A word as to maps, in which I have taken great interest, may be

allowed me. The ordnance maps of Europe have been made by soldiers,

or under the supervision of soldiers. At home when I was young, it

was dangerous to hint at any defects in our ordnance sheets, for sur-

veyors in this country are a somewhat sensitive class. Times have

altered, and they are no longer averse from receiving hints and even

help from unofficial quarters. Since the great surveys of Europe were

executed, knowledge has increased so that every country has had to

revise or to do over again its surveys. In three points that concern us

there was great room for improvement : the delineation of the upper

region as a whole, and the definition of snow and glaciers in particular,

and in the selection of local names. In the two former the Federal Staff

at Bern has provided us with an incomparable model. The number of

local names known to each peasant is small, his pronunciation is often

obscure, and each valley is apt to have its own set of names for the

ridges and gaps that form its skyline. Set a stranger, speaking another

tongue than the local patois, to question a herdsman, and the result is

likely to be unsatisfactory. It has often proved so. The Zardezan is

an odd transcription of the Gias del Cian of patois, the Gite du Champ in

French. The Grand Paradis is the last term an Aostan peasant would

have used for the Granta Parei, the great screen of rock and ice of the

highest mountain in Italy. The Pointe de Rosablanche was the Roesa

Bianca, or white glacier. Monte Rosa herself, though the poet sees a

reference to the rose of dawn, and the German professor detects " the

Keltic ros, a promontory," is a simple translation of the Gletscher Mons
of Simler, or rather Simler's hybrid term is a translation of Monte della

Roesa. Roesa, or Ruize, is the Val d'Aostan word for glacier, and may
be found in De Saussure's Voyages.

An important case in this matter of mountain nomenclature has

recently come under discussion—that of the highest mountain in the

world. Most, if not all, mountaineers regret that the name of a

Surveyor-General, however eminent, was fifty years ago affixed to Mount
Everest. The ground for this action on the part of the Survey was the

lack of any native name. Some years ago I ventured to suggest that the

29,002-feet peak (No. XV. of the Survey) was probably visible from the

neighbourhood of Katmandu, even though the identifications of it by

Schlagintweit and others might be incorrect, and that since some at least

of the summits of the snowy group east of that city are apparently known
in Nepal as Guarisankar, that name might, following the practice which

gave its name to Monte Rosa in the Alps, legitimately be applied to the

loftiest crest of the mountain group of which the Nepalese Gaurisankar

formed a part.

Recently, by the kindness of Lord Curzon, acting on a suggestion of

my own, Captain Wood, a Survey officer, has been deputed to visit

Katmandu and ascertain the facts. He has found that, contrary to the

opinion of the late General Walker and the assertion of Major Waddell,
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Peak XV. is visible from the hills round the capital, and that the two
highest snowpeaks visible from the city itself in the same direction were

known to the Xepalese "nobles" as Gaurisankar.

These latter peaks or peak are about thirty-six miles distant from

Peak XV, but are connected with it by a continuous line of glaciers.

According to the principles that have prevailed in the division of the

Alps, they would undoubtedly be considered as part of the same group,

and the name, which, according to Captain "Wood, is applied to a portion

of the group, might legitimately be adopted for its loftiest peak.

But the chiefs of the Indian Survey take, as they are entitled to, a

different view. They have decided to confine the name Gaurisankar to

one of the peaks seen from Katmandu itself. I do not desire to raise

any further protest against this decision. For since, in 1886, I first

raised the question its interest has become mainly academical. A local

Tibetan name for Peak XV., Chomo-Kankar, the Lord of Snows, has

been provided on excellent native authority, confirmed by that competent

Tibetan scholar, Major Waddell, and I trust this name may in the future

be used for the highest mountain in the world. 1 The point at issue is

mainly one of taste. Indian surveyors may see no incongruity in naming
after one of their own late chiefs the highest mountain in the world.

But in this view they are, I believe, in a small minority.

I would urge mountain explorers to attempt in more distant lands

what the late Messrs. Adams-Reilly and Nichols, Mr. Tuckett, and Lieut.

Payer (of Arctic fame) did forty years ago with so much success in the

Alps, what the Swiss Alpine Club have done lately, take a district, and
working from the trigonometrically fixed points of a survej', where one

exists, fill it in by plane-tabling with the help of the instruments for

photographic and tele-photographic surveying, in the use of which Mr.

Reeves, the map curator to the R.G.S , is happy to give instruction. An
excellent piece of work of this kind has been done by Mr. Stein in

Central Asia.

There are, I know, some old-fashioned persons in this country who
dispute the use of photography in mountain work. It can only be

because they have never given it a full and fair trial with proper

instruments.

Lastly, I come to a matter on which we may hope before long to

have the advantage of medical opinion, based for the first time on a

large number of cases. I refer to the effects of high altitudes on the

human frame and the extent of the normal diminution in force as men
ascend. The advance to Lhasa ought to do much to throw light on this

interesting subject. I trust the Indian Government has taken care that

the subject shall be carefully investigated by experts. The experience

of most mountaineers (including my own) in the last few years has

tended to modify our previous belief that bodily weakness increases more

1 See, for discussions of this question, Proceedimjs of the Royal Geographical Society,

N.S., 18S5, vii. 753; 1886, viii. 88, 176, 257; Geographical Journal, 1903, xxi. 294; 1904,

xxiii. 89; Alpine Journal, 1386. xii. 448; 1902-3, xxi. 33, 317; Petermann'
l

s MUteilvmgen,

1888, xxxiv. 338 ; 1890, xxxvi. 251 ; 1901, xlvii. 40 ; 1902, xlviii. 14.
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or less regularly with increasing altitude. Mr. White, the Resident in

Sikhim, and my party both found on the borders of Tibet that the

feelings of fatigue and discomfort that manifested themselves at about

14,000 to 16,000 feet tended to diminish as we climbed to 20,000 or

21,000 feet. I shall always regret that when I was travelling in 1899

on the shoulders of Kangchenjunga the exceptional snowfall altogether

prevented me from testing the point at which any of our ascents were

stopped by discomforts due to the atmosphere. Owing to the nature of

the footing, soft snow lying on hard, it was more difficult to walk uphill

than on a shingly beach ; and it was impossible for us to discriminate

between the causes of exhaustion.

Here I must bring this, I fear, desultory Address to an end. I

might easily have made it more purely geographical, if it is geography

to furnish a mass of statistics that are better and more intelligibly given

by a map. I might have dwelt on my own explorations in greater detail,

or have summarised those of my friends of the Alpine Club. But I have

done all this elsewhere in books or reviews, and I was unwilling to

inflict it for a second time on any of my hearers who may have done me
the honour to read what I have written. Looking back, I find I have

been able to communicate very little of value, yet I trust I may have

suggested to some of my audience what opportunities mountains offer

for scientific observations to mountaineers better qualified in science

than the present speaker, and how far we scouts or pioneers are from

having exhausted even our Alpine playground as a field for intelligent

and systematic research.

And even if the value to others of his travels may be doubtful, the

Alpine explorer is sure of his reward. What has been said of books is

true also of mountains—they are the best of friend^. Poets and

geologists may proclaim

—

" The hills are shadows, and they flow

From form to form, and nothing stands !

"

Bat for us creatures of a day the great mountains stand fast, the Jung-

frau and Mont Blanc do not change. Through all the vicissitudes of

life we find them sure and sympathetic companions. Let me conclude

with two lines which I found engraved on a tomb in Santa Croce at

Florence :

" Hue properate, viri, salebrosum scandite montem,

Pulchra laboris erunt pramiia, palma, quies."

THE MEETING OF THE BRITISH ASSOCIATION.

On Wednesday, August 1 7, the seventy-fourth annual meeting of the

British Association was opened at Cambridge by Mr. A. J. Balfour.

Section E (Geography), whose proceedings opened on the 18th, was pre-

sided over by Mr. Douglas Freshfield, whose presidential address we pub-

lish this month (see above.) Of the other sectional addresses, that delivered
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in Section H (Anthropology), by Mr. Henry Balfour, may be mentioned

as of considerable indirect geographical interest. The subject was the

theory of evolution in the material arts as expounded by the late

General Pitt-Rivers (formerly Colonel Lane-Fox), and illustrated in the

Pitt-Rivers' Museum at Oxford. From this address a paragraph dealing

with the native races of Australia and Tasmania may be quoted :

—

" There can be little doubt that Colonel Lane-Fox was well justified in urging

the view that most savage races are in large measure strictly primitive, survivals

from early conditions, the development of their ideas having from various causes

remained practically stationary during a very considerable period of time. In the

lower, though not degenerate races, signs of this are not wanting, and while few,

possibly none, can be said to be absolutely in a condition of arrested development,

their normal progress is at a slow, in most cases at a very slow, rate. Perhaps the

best example of a truly primitive race existing in recent times, of which we had

any knowledge, was afforded by the native inhabitants of Tasmania. This race

was still existing fifty years ago, and a few pure-blooded survivors remained as

late as about the year 1870. The Australians, whom Colonel Lane-Fox referred

to as being "the lowest amongst the existing races of the world of whom we have

any accurate knowledge," are very far in advance of the Tasmanians, whose lowly

state of culture conformed thoroughly with the characteristics of a truly primitive

race, a survival not only from the Stone Age in general, but from almost the

earliest beginnings of the Stone Age. The difference between the culture of the

Tasmanians and that of the Australian- was far greater than that which existed

between man of the ' Eiver Drift ' period and his Neolithic successors. The

objects of everyday use were but slight modifications of forms suggested by

nature, involving the exercise of merely the simplest mental processes. The stone

implements were of the rudest manufacture, far inferior in workmanship to those

made by Palaeolithic man ; they were never ground or polished, never even fitted

with handles, but were merely grasped in the hand. The varieties of implements

were very few in number, each, no doubt, serving a number of purposes, the

function varying with the requirements of the moment. They had no bows or

other appliances for accelerating the flight of missiles, no pottery, no permanent

dwellings ; nor was there any evidence of a previous knowledge of such products

of higher culture. They seemed to represent a race which was isolated very early

from contact with higher races ; in fact, before they had developed more than

the merest rudiments of culture—a race continuing to live under the most primi-

tive conditions, from which they were never destined to emerge. Between the

Tasmanians, representing in their very low culture the one extreme, and the most

civilised peoples at the other extreme, lie races exhibiting in a general way inter-

mediate conditions of advancement or retardation. If we are justified, as I

think we are, in regarding the various grades of culture observable among the

more lowly of the still existing races of man as representing to a considerable

extent those vanished cultures which in their succession formed the different

stages by which civilisation emerged gradually from a low state, it surely becomes

a very important duty for us to study with energy these living illustrations of

early human history in order that the archaeological record may be supplemented

and rendered more complete. The material for this study is vanishing so fast with

the spread of civilisation that opportunities lost now will never be regained, and

already even it is practically impossible to find native tribes which are wholly

uncontaminated with the products, good or bad, of higher cultures."
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The facts emphasised by Mr. Balfour of the great differences between

the Australians and the Tasinanians, would, it may be noted, afford a

very instructive problem in geography, for it would be interesting to

investigate the question how far the differences were due to race and

racial traditions, and how far to the actual geographical differences of

environment.

In Section C (Geology), the President, Mr. Aubrey Strahan, delivered

an address on earth movements, with special reference to those which

have taken place in England and Wales, illustrating his observations by

a specially prepared geological map.

In Section A, sub-section Cosmical Physics, Sir John Eliot, chairman

of the sub-section, delivered an address on Indian Meteorology, which

was largely of geographical interest.

In Section E, two other papers in addition to the President's address

were read on the first day. These were, a paper on Cyrene, by

Mr. D. G. Hogarth, and one on Ptolemy's Map of Asia Minor, by the

Rev. H. S. Cronin. Mr. Hogarth's paper arose out of a brief visit paid

to the Cyrenaica in April 1904 by a yachting party, of which the author

was one, to Derna, Ras Hilal, Marsa Susa (Apollonia), and Cyrene

itself. Though barely a week in the country, the party was able to

note certain geographical facts, which seem to explain the peculiarities

of Cyrenaic history, and to illustrate the bearing of geography on history

in general. The individual character of the Cyrenaica in ancient and

modern times needs explanation, and the author called attention to the

fact that the district is in reality to all intents and purposes an island,

without an island's usual ease of access. He described first, the char-

acter of the coast on three sides of it, and then of the low-lying desert

on the fourth side. The existing society of the region derives its

character from its isolation. The settled elements are few and recent,

consisting of (1) Senusi immigrants, who selected the Cyrenaica as the

home of the Order about 1850 on account of its inaccessibility; (2)

Cretan Moslem refugees planted at various points in the past two years

by the Ottoman Government. These have yet to prove that they can

maintain themselves against the large unsettled Arab element, which

emerges from and retires into the southern waste like pirates at sea.

The author showed how the action of the Senusis in regard to the

Cyrenaica exemplifies a policy which has been misinterpreted.

He then inquired how far the modern geographical conditions repre-

sent the ancient, and said something on possible alterations in coast

level and the nature of the ports, on which there is much to observe.

Finally he applied the known conditions to the ancient records and

showed how far they accord with and account for them, and how far

they are likely to influence also the future of the country. The ancient

splendour and the modern fertility and amenity of the region Avere illus-

trated by photographic views, which also served to show something of

the coastal difficulties.

On Friday, August 19, Major J. A. Burdon read a paper on the

" Fulani Emirates of Northern Nigeria," which we hope to publish here

at a later date. He was followed by Major Close, C.M.G., E.E., who
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spoke on " Methods of Topographical Survey." The official abstract of

this paper is as follows :

—

1. The days of geographical exploration are drawing to a close. The greater

part of Africa is, for instance, no longer a field for the explorer. Geographical

societies will be obliged to devote an increasing amount of attention to topo-

graphical surveying.

2. Whatever the methods of a topographical survey, they should be judged by

the resulting map ; and in forming a judgment the three chief considerations are

accuracy, legibility, cost. We may further subdivide the first heading into

accuracy of detail and contouring, and the second into intervals of contours, clear-

ness and number of colours, hill shading, lettering, bearing of edges, scale, con-

ventional signs. If we examine some of the principal topographical maps on

these lines we shall be able to divide them into groups. Thus, first-class topo-

graphical maps will include the Ordnance coloured 1-inch, the French Colonial

wooo> *ne American topographical maps of the Geological Survey. Stcond-class,

the German tt-Jqo, the Spanish su^jo) an<* so on -

3. It is perhaps possible that a class of topographical maps might be devised

which should show the main features at a glance, and the minor features by

means of a magnifying glass. Simple reduction will not effect this. Such a type

of map would be of the greatest value for all the ordinary purposes for v hich a

map is used.

4. As regards cost, it is important that money should not be saved at the

expense of the clearness of reproduction. The reproduction should do full justice

to the field sheet.

5. Topographical Methods.—The horizontal structure of a map must first be

considered. This consists of a framework of the first order, a framework of the

second order, and a framework of the third order ; and so on. A perfect map is,

in fact, formed of points of six orders of accuracy, and it is approximately true

that the accuracy of direction of any line joining adjacent points of the same order

will vary directly as the length. The control of the " relief," the vertical frame-

work, is similar ; here we have points of five orders of accuracy, from the primary

levelling to the freehand lines joining the contour points.

6. In forming this structure only one alteration of principle has of recent

years been attempted, namely, the use of photography for topographical purposes.

It is, however, a method which has a very limited field of usefulness. It has been

successfully used in Canada in very special circumstances, but ordinarily the topo-

grapher working on customary lines will be quite prepared to prove the superiority

of the recognised methods in the matters of accuracy, rapidity and cost. An
extension of an old principle, recently employed with effect on the Gold Coast, is

described below.

7. The following is a brief description of the methods (in use or proposed) of

forming topographical maps in the British Empire :

—

(1) The United Kingdom.—The small-scale maps of the United Kingdom are

formed by reduction from the 6-inch map, which itself, so far as detail is con-

cerned, is reduced from the ^qjj. The resulting map is of the highest possible

accuracy. Of course this system cannot be employed as a general rule on account

of the expense, and would not have been used at home were it not that large-scale

maps (cadastral maps) are a necessity.

(2) India.—Vast areas in India have been topographically surveyed by tri-

angulation and plane-tabling. It is especially interesting to study this system at
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work during an expedition. The recent operations in China afford a noteworthy

example ; the Survey of India party surveyed about 17,000 square miles on the

.Vinch scale. Similar work is now going on in Tibet.

(3) Tltc Gold Coast.—In the survey of this territory we find, for the first time,

" long traverses." The expense of triangulation in such dense forest would be

prohibitive. Hence the country is being divided up by long primary traverses,

and at the junction-points of these traverses latitudes are observed having an

apparent probable error of 0"2
". It is easy to show that on account of " local

attraction " it is no use multiplying the number of these latitudes. The average

length of a traverse is about seventy miles. 1 Between these traverses minor and

compass traverses are run. Here we have points of the second and lower orders.

(4) South Africa.—Whenever the systematic survey of South Africa is com-

menced it will start under most favourable conditions. First because, thanks to

Sir David Gill and Colonel Morris, the geodetic triangulation of the Cape Colony

and Natal is complete, and that of the other colonies is progressing. Secondly,

the country is for the most part very suitable for a plane-table survey. The
accuracy and economy of plane-tabling are at their greatest in an open country

provided with scattered hills, and much of South Africa answers to this descrip-

tion.

(5) Canada.—At the request of the Dominion Government, Major Hills, the

head of the Topographical Section of the \Var Office, drew up a report, after con-

sultation in Canada, which forms a valuable scheme for the topographical survey

of this vast territory, a scheme which it is much to be hoped will be carried out.

It comprises, in brief :

—

i. A geodetic arc from the St. Lawrence to Vancouver.

ii. Secondary chains depending on this.

iii. A topographical triangulation covering the interstices with a network.

iv. Topography (to be carried out mainly by plane-tabling) ; the standard scale

to be h inch to 1 mile.

This paper was followed by one on " The Glaciers of the Caucasus,"

by Moritz von Dechy.

The author commenced his paper with a sketch of the manner in

which the ideas prevalent in Europe with regard to the small dimensions
of Caucasian glaciers were first created by incomplete maps, and subse-

quently dissipated ambulando by the incursions of English and other

climbers into the mountain recesses. He proceeded to give statistics as

to the snow-level in different portions of the Caucasus (showing that it

rises towards the Caspian), and a detailed enumeration of the length and
dimensions of the principal glaciers of the chain, and the depth to which
they descend below the snow-level in various localities. The writer

then dealt with the oscillations of the ice, which appear to have cor-

responded during the last fifty years with those of the Alpine glaciers,

and concluded by a reference to the evidences that remain of the large

extension of prehistoric glaciers on the flanks of the mountains.

Mr. R. T. Giinther, M.A., then displayed an exhibit of maps and
photographs showing effects of earth-movements near Naples, with a

note on the area affected by them. The exhibit consisted of maps and

1 Two traverses were lately carried out independently between points 140 miles apart,

the results showing a difference of 25 feet only at the terminal point.
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photographs showing some of the results of the work of the Committee
appointed in 1900 for the investigation of coast changes in the Bay of

Naples. The land-levels illustrated are three in number :—
1. The Graeco-Roman land-level (about 16 feet above the present).

A large map was exhibited which was an original survey of the

present coast-line of Posilipo, upon which the submerged foundations of

buildings and a conjectural restoration of the ancient Roman foreshore

were marked. The submerged artificial remains discovered were grouped

in three regions, of which the largest, the Gaiola region, seems to have

been dry for about a quarter of a mile beyond the present shore. Here
were seen the foundations of those colonnades, temples, and pavilions by
the sea, moles and harbour works, of which so many frescoed drawings

still exist. Between the submerged regions, Naples, and Pozzuoli are

indications of an ancient roadway, which probably became impassable

when the land subsided. Corroborative evidence of this Graeco-Roman

land-level was obtained at Misenum, Capri, Sorrento, and elsewhere in

the Bay of Xaples.

2. The Medieval land-level (12-23 feet below the present, and thus

in places about 40 feet below the Graeco-Roman land-level).

Photographs showing erosion lines etched at this period at Capri,

Sorrento, Pozzuoli, Nisida. etc., were exhibited.

3. The Modern land-level.

Recently the author has endeavoured to extend his work by tracing

the influence of the changes of land-level upon the growth of the city of

Naples, and more especially upon the positions of its harbours and build-

ings on the foreshore. The real site of the Roman harbour of Neapolis

was not, he considers, situated where archaeologists would have it, viz.

some way inland, where ruins of a so-called Roman lighthouse are stated

to have been found near the churches of the Gesii Vecchio and S. Gio-

vanni Maggiore, but further south at a lower level. The classical fore-

shore sank during the dark ages till by the eleventh century the sea

reached far inland, in fact as far as the rising ground upon which the

southern ramparts of the town were built. The land was at this low

level when the great Angevin constructions, the Castel Nuovo, the Molo
Piccolo, and the Molo Angivino, were commenced. The subsequent up-

ward movements were of an irregular and discontinuous character, and

the land has not returned to the Roman level by some 16 feet.

There are reasons for believing that these changes have affected a

wide area. The author has already shown that they have not been con-

fined to the Bay of Naples, but extended as far north as Rome and as far

south as Paestum. There is now evidence of their effects across the entire

width of the Mediterranean from north to south. Not far from Genoa

stands, close to the water's edge, the once celebrated monastery of S.

Fruttuoso, said to have been founded in 409, when, in accordance with

the theory outlined above, the present shore would have been higher

above the sea than it now is. The building is supported on arches,

through which were rowed, between 1275 and 1305, the mourning barges

bringing here for burial the illustrious dead of the Dorias. At the

present day the arches stand so high that the water does not even touch
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their piers. This is an indication that the coast of northern Italy was

relatively low during the thirteenth and fourteenth centuries, that is at a

period precisely corresponding in time with the period of the greatest

submergence of the Neapolitan shore.

Again, it is held by competent authorities that during the classical

period and earlier, the Delta of the Nile was at a relatively much higher

level above the sea than it is now—an idea fully borne out by Professor

Petrie's excavations in Lower Egypt. We have, therefore, good reason

for believing that a large area of the Mediterranean basin was affected

by the same movement.

It is to be hoped that exact measurements of differences of land-levels

will be made wherever possible. Many of the author's measurements

near Naples show variations amounting to as much as 11 feet in 2 miles,

and are thus evidences of considerable tilting of strata since the medieval

period.

In the afternoon Mr. A. Silva White gave an address on the " Unity

of the Nile Valley," which was illustrated by lantern views. In this

lecture Mr. White said :

—

"The organic unity of the Nile Valley is a physical fact of great political

significance. The river and its tributaries flow from the heart of Africa to the

far-distant Mediterranean littoral, being surrounded on all sides save one by

desert and steppe lands. The watershed passes over barren and uninhabited

tracts, except in the extreme south-west, where it abuts on the Congo basin. The

Nile Valley may therefore be said to be physically isolated. Politically, no less

than physically, Egypt turns her back on Africa and faces Europe and Asia, with

the fortunes of which continents her past development lias been closely associated.

These considerations point to the recognition of the complete unity of the Nile

basin as the basis of a national policy imposed by Nature and dictated by the

teaching of history. Egypt, from the time of Alexander the Great to the present

day, has always been dominated or controlled by the Power holding the command

of the sea. Her physical and political insularity is, therefore, a fact which

sufficiently accounts for the present situation.
1 '

On Monday, August 22, the first paper in Section E was one by Mr.

A. W. Hill on "A Journey round Lake Titicaca." The journey was

made during the spring of 1903, which is the rainy season on the plateau.

From La Paz, the capital of Bolivia, the route lay along the southern

shore of the lake to Tiahuanaco, where there exist some of the finest and

most ancient stone monuments in South America ; thence to the Desagua-

dero, and across this, going eastward to Copacabana. Here some stay

was made, and the sacred island of Titicaca, with its Inca temples and

palaces, was visited.

The ancient terracing of the hillsides for cultivation is very marked

in this region, and the terraces are still in use. The crops usually

grown are barley, potatoes, quinoa (Chenopodium), ocas (Oxalis) and beans

;

wheat and maize can only be grown in sheltered spots at this elevation.

On returning to Copacabana, an interesting Indian festival was found

to be in progress, which, though avowedly Christian, showed strong

resemblances to some early Pagan ceremony. The narrow straits of
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Tiquina were then crossed and the journey continued along the north-

eastern shore of the lake, with digressions into the eastern mountains,

and plants were collected up to about 16,500 feet. The majority of the

plants show a striking uniformity as regards their vegetative habit, and

grow usually in rosettes or mounds ; they have long tap roots, which

enable them to absorb water from the warmer soil at a considerable dis-

tance below the surface, and their leaves are usually linear and often

hairy. These peculiarities are induced by the climatic conditions, since

the plants have to endure a burning sun during the day, followed by

frost at night, with cold, cutting winds; there is often a difference in

temperature of as much as 70' F. in a few hours. The journey was

continued round the northern end of the lake, and was terminated at the

Peruvian port of Puno, whence runs the railway to Arequipa and

Mollendo.

Mr. Hill's paper was followed by one on "Glacier-bursts," by M. Charles

Rabot, which, in the absence of the author, was read by the President

of the section. An abstract of this paper follows :

—

Glaciers give rise to torrential phenomena known by the name of "debacles,"

or glacier-bursts, the geological importance of which has hitherto been insufficiently

recognised.

The production of an outburst depends on the prior creation of a reservoir of

water and its sudden discharge. The creation of this reservoir may be the result

of an advance or retreat of the glacier, which has the effect of stopping the out-

flow of the waters into a thalweg; it may equally be the consequence of the

present state of the glaciation, which may permanently block the valley. Lastly,

the body of water necessary to the production of an outburst may be formed

either above or below the glacier, or even within its thickness. "When the barrier

of ice yields the outburst takes place, and its violence is proportional to the cubic

contents of the reservoir and the slope of the ground over which the inundation

passes. In the Alps twenty-five glaciers have been the scene of outbursts, either

singly or in series, whose causes are matter of knowledge, but many others have

produced inundations whose mode of origin has escaped observation. The total

number is certainly much greater, but only the most destructive have been

recorded prior to 1892, the date of the Saint Gervais catastrophe.

These torrential phenomena occur in all the glaciated mountain regions of the

world—in Norway, Iceland, Spitzbergen (where Sir Martin Conway and Mr. E. J.

Garwood have noted their effects), in Greenland, Alaska, and, lastly, in the Hina-

layas. In the last-named region English travellers, like Col. Godwin-Austen,

Sir Martin Conway, and Professor Norman Collie, have collected valuable data

bearing on this phenomenon. In the Alts, the volume of water precipitated in

the case of destructive outbursts may reach several million cubic metres, and this

enormous liquid mass may flow away in a few hours over steeply sloping ground.

In 1878 the Marjelensee discharged 7,700,000 cubic metres in nine hours, and the

Gietroz outburst in 1818 attained a volume of 530 million cubic feet.

Such a mass of water moving at an enormous speed has an important erosive

effect, and modifies the contours of the valley along which it takes its course. On
the other hand, it carries with it enormous masses of material, and, frequently,

large numbers of trees. All these debris are afterwards deposited in the locality

where a diminution of the angle of slope brings about a reduction in the rate of

flow. Thus, in valleys visited by frequent catastrophes, we may say that the



532 SCOTTISH GEOGRAPHICAL MAGAZINE.

glacial deposits of the present day or of Pleistocene age have been, and are still

being, shifted and rearranged throughout the whole of the zone affected by these

wild waters. Similar inundations must necessarily have been very frequent

during the glacial epoch, and frequent mistakes must have been made in studying

the Pleistocene formations through not taking account of these phenomena.

Still, we must not go too far and exaggerate the action of glacier-outbursts. Their

effects are at the present day limited to the sides of the thalwegs, and the same

must have been the case during the Quaternary period.

After the reading of the paper M. de D6chy said that the paper was

a very valuable one. All mountain ranges possessing glaciers were, of

course, subject to the phenomena that had been described, and the study

of glacier outbursts was not only of scientific value, but had a practical

value, as great disasters involving loss of life, both human and animal,

and the loss of property were often caused by them. In the case of the

Devdorak glacier in the Caucasus, these deludes followed so regularly

that they nearly lost the character of accidents. The Russian Govern-

ment was interested in the study of them, because the only highway

which crossed the Caucasian mountains passed near the Devdorak

glacier. But only two years back, in 1902, an outburst of glaciers of

the greatest dimensions occurred in the Caucasus and w7as followed by

great disasters, nearly two thousand sheep, horses, and cattle, and from

thirty to forty human lives being lost and much property destroyed.

He believed this great outburst was caused, not by one of the three

causes mentioned in M. Rabot's paper, but by earthquake, by some move-

ment of the soil on which the ice masses of the great Genaldon glacier

lay. The volcanic nature of parts of the central chain, especially in the

neighbourhood of the old volcano of Kasbeck, might support that theory.

The subject wras well worth the study of geologists and geographers.

The fourth Report of the Committee on Terrestrial Surface Waves

and Wave-like Surfaces, drawTn up by Dr. Vaughan Cornish, the secretary,

was then read, as follows :

—

In the last report some account was given of observations upon the Bore of

the river Severn, and of the waves in the Whirlpool Eapids of Niagara River.

Further observations upon waves in rivers and upon kirdred phenomena in water-

falls were commenced in May last in Switzerland, as well as observations upon

Steps and Ledges produced by the Movement of Soil upon a Slope. The work is

still in progress, but a preliminary account may here be given of one kind of wave

of special interest now being kept under observation in the Guntenbach and

Griinnbach streams, which flow in the latter part of their course in open paved

conduits into the Thunersee. Each terminates in a waterfall which is not steady,

nor merely flickering, but is affected by a regular cadence having a period of

several seconds. In the case of the Griinnbach the phenomenon is easily visible

at the distance of a mile with the naked eye. The amount of water at maximum
is fully one-third greater than the minimum. This cadence is due to the arrival

of waves resembling a bore, but travelling down channel more rapidly than the

current flows.

These it is proposed to call Boll Waves, from a name which a correspondent

gives to a wave of similar form which sometimes occurs in the river Tees. It is

the form, as far as can be judged by written and verbal accounts unaccompanied
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by photographs, in which sudden floods sometimes travel down a river, as in the

recent destructive flood at Nikko, Japan. The remarkable thing about these

waves in the Guntenbach and Griinnbach, however, is their periodicity, and the

fact that they are spontaneously envolved without the co-operation of any special

quickening, or checking, or sudden swelling of the current. They appear to

depend mostly upon the shallowness of the stream (and therefore require a fairly

smooth bottom), in conjunction probably with considerable swiftness. The ordi-

nary quick throbbing of the current (to which the present writer has otten

referred) gives rise in these very shallow streams to " long waves " whose amplitude

is an appreciable fraction of the depth of the stream. The greater of these, there-

fore, move more rapidly than those of lesser amplitude, and can actually be seen

to catch them up. They do not, however, pass them by, but, on the contrary,

incorporate them ; and thus the original small, rapid, irregular throb of the

stream is changed, as the stream flows on, into a slow and nearly regular cadence.

The period becomes longer and more regular in the lower reaches of the conduits,

as can best be observed in the Griinnbach, of which the conduit is longer and

more smoothly paved, with nearly vertical sides. The whole process is a beautiful

example of the evolution of large waves of regular period from small, irregular

disturbances, and its observation, under the simplified condition of a straight

conduit, is likely to assist in the more difficult task of observing waves in natural

rivers where the phenomena are more irregular.

The rest of the morning sitting was taken up by a paper by the

Rev. Alfred Hunt on the " Identification of the Site of the Battle of

Brunanburh," the famous battle of the tenth century fought between the

Saxon King Athelstan and Anlaff, the Dane, and Constantine, King of

Scotland. The paper suggested reasons for the belief that the battlefield

was to be found in North Lincolnshire, at the hamlet of Burnham, in

the parish of Thornton Curtis, within four miles of the Humber.
In the afternoon the room was again well filled, when Dr. Tempest

Anderson exhibited a splendid series of photographs illustrating the

Lipari Islands and their volcanoes. Perhaps the most striking of these

beautiful pictures were those which showed the explosion of a crater in

various stages. The lecture was much enjoyed, and a hearty vote of

thanks was offered to Dr. Anderson.

In Section C (Geology) the Rev. W. Lower Carter read an interesting

paper on " River Capture in the Don System," in which he said that the

river Don had a remarkable semi-circular course. Rising in the Middle

Grits, west of Dumford Bridge, it flowed eastwards to Penistone, where

it made a bend to the south-east, and at Wortley broke through the

great watershed of the Grenoside and Wharncliffe grits. It then re-

ceived the Little Don, the Ewden, and the Loxley, on its right bank, and
fell into the valley of the Sheaf at Sheffield. It then made a rectangular

bend to the north-east, following the old valley of the Sheaf to Conis-

borough, receiving the Rother on its right bank at Rotherham and the

Dearne on its left bank at Denaby. It then traversed the magnesian

limestone escarpment in a fine gorge and continued past Doncaster in a

north-easterly direction to Thorne, where it bent northwards towards

the Aire, which it formerly entered at Snaith, though it had been arti-

ficially diverted by the Dutch river to the Ouse at Goole. The history
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of the present river course was presumed to have commenced when the

Pennine anticlinal rose from the Cretaceous sea, and the original con-

sequent streams commenced to run down the dip-slope of the chalk. The
whole inner Don system was explainable by a series of river captures due

to the deep cutting of its valley by the Sheaf, and its consequent pre-

dominant power in capturing consequent streams north and south. The
northwards bend of the Don, after its entrance into the central plain,

was due to river capture by a feeder of the Aire. The course of the old

Don river from Thome, along the north side of Hatfield Chase to Adling-

fleet, on the Trent, was clearly traceable, and might have been one of the

previous channels of the whole river.

In Section F (Economics and Statistics) a paper of current geo-

graphical interest was read by Mr. J. A. Hutton on " Cotton-Growing

in the Empire," in which he spoke of the work of the British Cotton-

Growing Association.

On Tuesday, 23rd August, the proceedings in Section E were

opened by Dr. H. R. Mill, who spoke on the nomenclature of the

physical features of England and "Wales, and said that, although in-

numerable place-names strewed the large scale maps of England and

Wales, they referred chiefly to the smaller features, and, when an

orographical map was drawn on a small scale, it was difficult to find

appropriate names for the larger features of the vertical relief of the

country. The names now suggested had been authorised by the council

of the Royal Geographical Society on the basis of a scheme elaborated

by a committee of the research department of that Society, consisting of

Mr. H. J. Mackinder, Mr. Chisholm, and himself, and the map on

which the work was done had been prepared by Mr. Bartholomew.

Amongst the larger features recognised were the eastern plain, extend-

ing from the Vale of York into Essex, the constituent members of the

Oolitic ridges, namely, the Cotteswold Hills, Edge Hill, the Northampton

Uplands, the Lincoln Edge, and the North York Moors ; the con-

stituent features of the chalk ridge, namely, the Western Downs,

Hampshire Downs, and the "Weald on the south, and the White Horse

Hills, Chiltern Hills, East Anglian ridge, and Lincoln Wolds on the

north. Special attention was bestowed on the naming of the gaps

between the various groups of high land, and the whole constituted a

ground work which it was hoped would be utilised in future maps.

Where a large feature had no accepted name, one was provided by

either of two processes

—

(a) somewhat widening the application of an

existing name, as in the case of the Bowland and Rossendale Forests,

the two almost detached pieces of high ground budding off from the

Pennine Chain on the west; and (b) by introducing a new name so

devised as to be in close harmony with existing names, such as the

Western Downs, Forest Ridges, Lincoln Edge. The map would shortly

be published in the Journal of the Royal Geographical Society.

Dr. Mill was followed by Mr. H. Yule Oldham in a paper on

" Changes in the Fen District." Mr. Oldham said that before the seven-

teenth century the tides backed the waters of the Ouse up to near Cam-

bridge. The chief change in the Fens was effected by the cutting of
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the new Bedford River from Erith to Denver and the building of the

great Denver sluice, which was finished by the middle of the seventeenth

century. After this the tides were turned up the new river, and vast

areas of fen were reclaimed. Xow the old main stream of the Ouse

above Ely was smaller than the tributary Cam. The building of the

Denver sluice caused many complaints from traders who navigated the

Ouse, but it was the key to the drainage of the great level. The

boundary line between Xorfolk and Cambridgeshire preserved in an

interesting fashion an old course of the Ouse, which in parts had

otherwise become obliterated.

Mr. R. H. Yapp then discussed the vegetarian feature of the Fen

district, showing a number of slides to illustrate its beauties.

Subsequently Mr. R. S. Lepper, MA., LL.M., read a pnper entitled

" Notes on the Malabar Coast of India," an abstract of which follows :

—

The country dealt with extends along the west coast of India from about

16° to 8° K, and inland to the watershed of the Western Ghats, a breadth of

from thirty to sixty miles. The coast is so exposed that marine navigation is

practically suspended during the early months of the SW.. monsooD, but a

remarkable system of rivers, lagoons, and canals, stretching throughout Travancore,

Cochin, and the Malabar districts for about 200 miles, facilitates communication.

There are practically no harbours except in the north, tie old port- 1 avii g long

ago been closed by the silting up of their rivers and the formation of bars by the

surf. The governing features are the Western Ghats and the SW. monsoon,

which precipitates a deluge of rain during the summer months. These mountains

rise precipitously from the hilly and thickly-wooded count] y below, and are

covered with primeval forest of great value. The climate is very moist, and the

range of temperature very slight. Rivers are many, but short and shallow,

navigable only in dug-out canoes and at certain seasons of the year. Towards

the sea they expand into broad lakes or winding lagoons, caused in the south by

the formation of sand-dunes. Towards the north, where the mountains are closer

to the sea, there are often fine waterfalls, including the stupendous Gersopj a

Falls, near Honawar, with a sheer drop of 800 feet.

The mineral wealth has been but slightly exploited, but the vegetable products

are of the greatest importance. The mountains grow tea, cinchona, coffee, and

cardamoms ; the forest slopes fibres, pepper, nutmegs, cloves, etc. ; the plains

tapioca, palms of all sorts, plantains, and rice. Rubber is being introduced with

good hopes of success. The forests provide an immense amount of valuable

timber, such as teak, blackwood, ebony, sandal, and bamboo. They abound in big

game : elephant, tiger, bison, deer, etc. The red laterite soil, rich vegetation, and

green rice fields, mountain and river views make the scenery wonderfully

beautiful.

Ethnologically the country is very interesting but very puzzling. The popu-

lation is essentially Dravidian, but has been considerably modified by Aryan

(Brahman) settlers, through the prevalence of the matriarchal family system. In

the mountain and forest parts many odd and isolated racial fragments are found,

belonging to all stages of civilisation, and suggesting that here is to be found the

ethnical substratum of South Asia. Dress, arrangement of hair, architecture, and

family system are all quite distinct from those of the East. Religious systems

vary, from tree, snake, and devil worship, and other primitive faiths, up through

Saivite Hinduism to philosophic theism. Caste still exercises a potent influence.
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The modern use of the teim obscures the fundamental identity of race and caste,

and the perfectly natural origin of ceremonial pollution, through the connection

between godliness and cleanliness. At first a necessary good caste is now,

perhaps, a necessary evil. In Malabar it is much complicated through the

matriarchate. The early history of this coast is very obscure. In modern times

the chief events have been the founding of the State of Travancore by King

Marthanda Varum, the rule of Hyder and Tippu in Mysore, and the overthrow

of the latter by the British, followed by gradual pacification and progress.

Serfdom still lingers, though no longer enforceable by law.

The chief towns are along the coast, usually near the mouths of rivers, which

are the chief means of communication. The Malayali style of architecture, with

concave roof-ridges and carved wooden gables, is quite distinct from any other

style in India, and is probably due to the use of bamboo and teak for building.

Population is very irregularly distributed and its increase but slight. As in the

tropics generally, it has a much smaller administrative value than population in

a temperate climate. Even in India this value varies greatly. The contrast

between the East Coast and the West Coast population of South India is very

marked, the cause being in part racial, in part climatic. The commercial import-

ance of the Malabar coast depends mainly on its raw products. Cocoanut fibre

and oil, spices, tea, and coffee are exported ;
rice imported. The culture value of

Malabar is a high one.

The Malayalis have hitherto somewhat lagged behind the Tamils of the East

Coast, but are rapidly catching them up, though not yet so disciplined, methodical,

persevering, or enterprising. Among their characteristics are good nature, hos-

pitality, politeness, piety, and personal cleanliness. The type represented by

the Bengali Babu is not found in South India or Bombay. The real new Hindu

is very different from " Mr. Jabberjee," and usually stays in India. Contempt for

him is altogether inappropriate and often grossly unfair. The great need is for a

sane and intelligent sympathy and for co-operation on a fair and stable basis. In

conclusion the paper points out the astonishing progress which has beer, made in

the Malabar Coast States during the last fifty years, and insists on the need of

firm but tactful and sympathetic treatment of old institutions, of efficiency,

honesty, and continuity in administration. South India can best be helped by

giving her ablest sons the highest possible training and education.

Mr. W. A. Andrews then dealt with " A Geographical Object Lesson

—Passes of the Alps." He said that the grouping of the scattered

information which constituted geographical knowledge was essential for

a true understanding of the influence of physical features on the life and

intercourse of the inhabitants of any region. Only those who could

travel or had leisure and opportunity to read widely, to study photo-

graphs and maps, and to think out the relations of cause and effect,

could hope to grasp the inner meaning of history and geography, and

unfortunately the majority of teachers of geography did not, as a rule,

belong to this small class. It had therefore been suggested that a series

of object-lessons should be put together, in the form of lantern slides,

each lesson dealing with one aspect of geography, such as peaks, passes,

and glaciers, coast lines, regions of vegetation, etc. It was proposed also

to prepare a short pamphlet on each subject, explaining the maps and

views and containing suggestions as to their use. It was hoped that

the first two sets—peaks and glaciers and passes of the Alps—would he
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ready for use in September. The paper gave a general sketch of the

aims and constitution of a typical set, including geographical and
political maps of the Alps and their main sub-divisions, maps showing
river basins, railways, etc., with views of characteristic natural features.

In the afternoon a large audience assembled to hear Mr. W. S. Bruce
give an account of the work of the Scottish Antarctic Expedition. This

address concluded the work of the section, which did not meet on
Wednesday.

In Section H (Anthropology) on Wednesday a paper of geographical

interest was read by Mr. G. F. Martin on the Fulahs of Nigeria, in

which he observed that Nigeria was peopled by many and varied races,

the seaboard being exclusively inhabited by Negro tribes, and the

Hinterland by Fulahs, Hausas, Nup^s, who were mostly Mohammedans,
and other tribes, who were chiefly pagans. The land was fertile, yield-

ing cereals and cotton, for which there would appear to be a great

future. Transport was conducted by means of carriers and pack animals.

Slave-raiding, for which the country was once famous, had now quite

died out. The Fulahs were the most important of the races of Nigeria.

They were apparently of Eastern origin, and were similar in appearance

to the Egyptian ; but their own tradition made them to have sprung

from a savage, aboriginal, light-skinned race dwelling in the highlands

between the Benue and Lake Chad. According to the Fulahs, this race

was still dwelling in the interior, and the tradition was supported from
independent sources.

The meeting was brought to a conclusion on Wednesday, August 24,

and in every way proved a success. The members and associates num-
bered 2783, the largest number reached since the Liverpool meeting in

1896. Several of the sections, including, as indicated above, Section E,

arranged afternoon lectures of a semi-popular character, which were well

attended and much appreciated.

The next meeting of the Association—as already announced—will

be held in South Africa. The President will be Professor George
Darwin, and the date of meeting has been fixed for Thursday, 15th

August, at Cape Town. It is proposed that the members of the Associa-

tion shall leave England on 29th July, reaching home again not later

than 29th October. Visits will be paid to Natal, the Transvaal, and
the Orange River Colony, and a detailed itinerary is being worked out

by the council on the basis of advice received from South Africa. The
Colonial Governments of South Africa have promised financial assistance

to ensure a successful meeting, and passages at reduced rates will be

offered to members of the General Committee. To a limited number of

members of the Association travelling on the South African railways

will be free.

vol. xx. 2 Q
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THE DUTCH IN JAVA.

(Continued from 'page 474.)

It may be interesting to note briefly some of the results of the

reforming movement as seen at the present time.

Coffee is the sole remaining state culture, and that on a limited and
diminishing scale. Its extinction will doubtless come about in time,

seeing that the labour forced into it is admittedly slack and careless,

with a corresponding defect in the quantity and quality of the produce.

As a matter of fact, in place of the 700,000 (or so) heads of landholding

families who thirty years ago were compelled to engage in the culture,

only about 250,000 are at present so engaged; and of the coffee now
produced for the world's markets in Java nearly three-fourths come from

private, and little more than one-fourth from the Government plantations.

The latter are mostly situated in the hill tracts at an altitude of 1000

feet, and within reach of the villages whose landholders are required to

cultivate. The villagers are bound to tend a certain number of trees

per head of family according to the distance of the plantations from

their homes, and, in some districts, to maintain nurseries of young trees

sufficient to keep the gardens properly planted up with trees in full

bearing. The preparation of the ground and subsequent attention to

the trees is supervised by the local native officials under the European

revenue official of the sub-division styled the Controller: These likewise

superintend the gathering of the crop, leaving the villagers to dry, clean,

and sort it, and to deliver it into the local Government stores. The
cultivators in return receive the price at rates, not insufficient, fixed

periodically by Government, and are exempt from other state labour. A
percentage upon the deliveries is paid to the native chiefs only. These

are (1) the village chief, (2) the tjidmat, who has jurisdiction over a circle

of villages, (3) the weddna (in mid and east Java, wedono), whose juris-

diction is a district of several circles, and (4) the Regent of the division.

At the local stores the coffee is packed, and thence transported to the

central stores by Government contractors. There it is in part sold
;

and the rest being shipped to Holland is sold there through the agency

of the Netherlands Trading Company. The prices realised by the

Government for its coffee are now little, if any, more than one-half to

two-thirds of those realised in the palmy days of the culture ; and the

net profits derived from the culture which, thirty years ago, added two

and a half to three millions sterling to the public income, now amount

to about one-sixth of that sum.

Besides the compulsory culture of coffee, the forced labour now
legally exigible from the native land-holding population is practically of

one sort only. It is in part applied to general, in part to local, objects,

and consists of making, repairing, and guarding highroads, bridges, and

irrigation works, and of similar services on village and district roads and

water channels. The detail of the various services, and the heads of

families liable for them, are registered by the village chiefs under the
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supervision of the local officials, who again are superintended by the

higher European officials. The number of annual day tasks to be

exacted is not uniform, but proportioned to the circumstances of the

family liable ; and the maximum number falls far short of even one day

in seven. Formerly forced labour was applied to a variety of public

objects other than those now appointed ; and the native chiefs from the

Regent downwards were permitted to exact it for their own purposes.

The demand for all these services has now been made illegal, a poll-tax

of one gulden (Is. 8d.) per head of family being levied in lieu of them,

and compensation given to chiefs who were deprived of them. It would

be too much to expect that in practice all these arrangements are fully

carried out. But they undoubtedly have relieved the native community

from much harassing oppression.

In the land-rent system also improvement has been effected, but

it has yet to be placed upon a permanent footing. The unoccupied

land in the island is the sole property of the State, There are still

great tracts of cultivable waste. The occupied lands consist of (1)

Government plantations (chiefly coffee and cinchona) worked by forced or

free labour
; (2) private estates held in fee simple, whose original owners

were the purchasers of Daendals' and Raffles's time
; (3) private estates

(about 300) held in fee simple under grant from the State, to native

chiefs or for religious purposes (Mahomedan) : (4) State lands held on

heritable leases at rateable rents for periods not longer than seventy-

live years mostly by European planters; and (5) the ordinary cultivated

tracts of the island held by native agriculturists. The last of course

forms the vastly greater portion of the occupied lands of the island,

and upon it the ordinary land-rent is assessed. Exclusive of the home-

steads, fruit gardens and palm and bamboo grooves, it consists of two

great classes of land: the sawdhs or irrigated land, upon which rice,

sugar-cane, and other crops which are usually watered are grown, and
legal or unirrigated lands, used for maize, cotton and similar crops. It

is the former class, by far the larger in area, which, stretching over the

plains up the terraced slopes, and round the homesteads and bamboo and

palm groves, gives to Java under the benign tropical sky its air of

unexampled fertility and rustic prosperity. Every stream and rill is

utilised for irrigation, the maintenance of the channels and distribution

of water being managed by the village community and its officials.

The cultivated lands are divided among townships or villages, of

which, roughly speaking, there are 30,000 in the island. The holders of

these form communities for the purpose of self-government, the leader

being the village chief, by and through whom, in consultation with the

village council, its common and public business is transacted. The
tenures of land within the communities are of two kinds. Under one

of them, which obtains in about one-sixth of the townships of the island

mostly in its western provinces, the landholder's possession is in severalty.

Under the other, which prevails elsewhere, the cultivated lands, either

in part or in whole, are subject to redistribution among the families of

the community. The history of these two tenures has been much dis-

cussed, the preponderating opinion being that the communal form is ?
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modification of the original tenure in severalty brought about by the

pressure of forced labour and deliveries of produce. The right to cultivate

is hereditary under the rule of primogeniture as to family headship, but

with the right of cadets to continue living within the family homestead.

Only in case of resignation does the right to cultivate pass altogether

from a family. Although transfers of right may take place by agree-

ment within the community, no land may be sold, mortgaged or leased

for a term of years to a foreign stranger. But agricultural land may
be sublet to any one for one year. Where laud is held in severalty

the individual possessor may sublet it, taking a share of the produce

(varying from one-half to one-fourth) or a money rent from the sub-

tenant, who bears all the charges of cultivation, but is not liable for the

public land-rent. Communal land, on the other hand, if sublet, is leased

in blocks in rotation, the rest of the agricultural land being distributed

among the families of the community. This occurs mostly in townships

in and near which sugar, indigo, and like factories are situated. The

owners of these factories are the sub-tenants of the community, which

either under contract cultivates the land for the manufacturer, the field

boundaries being cleared away, or leaves him to work it by means of day

labourers. In such townships communal custom is still active, elsewhere

the yearly distribution of lands is not always enforced and possession

tends towards severalty.

The land-rent is assessed upon each family of the community, and

the village chief is charged with keeping up a register of family

heads, including the area and valuation of their holdings, and with

collecting from them the land-rent and all other State dues for pay-

ment to the Government native collector, by whom they are passed on to

the local treasury. The land-rent assessment holds good for one year

only, but is not necessarily altered year by year. The basis of it is (1)

the area of the holding, ascertained by measurement; (2) its estimated

yield of rice or maize per bouw (If acre) during a period of years;

(3) the harvest market prices during the same period. On this are

founded (1) a classification of the fields according to their relative pro-

ductiveness; and (2) money rates per bouw payable as land-rent for

each class of land, one-fifth being nominally assumed as the State's share

of the produce. These rates do not vary from year to year, but are fixed

at the pleasure of Government. As a matter of fact, they are a good deal

less than a fifth of the money value of the produce. The classification

of lands is subject to modification, should circumstances bring about a

material change in the yield of produce. Questions as to area, classifica-

tion of fields, and distribution of the land-rent upon the individual

holdings are settled by the village chief and the weddna with appeal

to the controlleur ; and to enable the last named to check the land-rent

assessed upon each township as a whole, the townships are grouped into

circles, for which average rates of produce and prices are assumed. By
means of these the valuation of each township is examined every year.

If too low, it is pulled up to the standard and redistributed upon the

holdings of the community. The reverse process is applicable in cases

of apparent over-assessment. Probably, however, over-assessment is not
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readily admitted. The whole system possesses a certain amount of

elasticity. But, palpably, it gives great scope for manipulation, the

remedy for which is probably to be found in a complete cadastration of

the land in respect to possession, area, soils, and other particulars. Such

a survey has long been in progress in the island. But so far the Govern-

ment has failed to use it effectively in the assessment of the land tax,

which in 1818 yielded £272,000 to the treasury, and now (1903) brings

in £1,750,000.

The village chief is the official of the village community—rather, it

is to be feared, its master than its servant—and is elected by it from

amongst the heads of families. He is remunerated by a percentage

upon collections, paid out of the poll tax before referred to ; is exempt

from feudal services ; and in communal townships has a double portion

of land allotted to him. He is the principal among a small group of

village servants, some of whom also are exempt from feudal services :

his own assistant, his clerk, the elders who act as his messengers, the

village watchmen, and the village Moslim priest, all of whom are remu-

nerated by fees or shares of land. The priest also collects the zdkdt or

religious alms of the community. Part of this he keeps for himself, and

part he pays over to the mosque priest, to whom he is subordinate, the

latter having official position and functions recognised by the Govern-

ment.

The State officials, native and European, are now remunerated by
money salaries only, with the exception of the coffee percentage before-

mentioned. The native officials (chiefs) are treated with consideration,

their salaries being on the whole fair. Special respect and social

dignity are still assigned to the Regents. They are ostensibly consulted

by the Dutch Resident in all executive matters, and through them all

Government orders are supposed to be promulgated. Taken as a whole,

the native official class is tolerably well adapted to the duties allotted

to it. And by means of special schools effort is made still further to

raise its educational qualifications. The offices reserved for Europeans

are for the most part filled by men who have passed educational and

training tests in Holland or in Java. These tests are from a literary

and juristic standpoint sufficiently searching, and many well-educated

gentlemen are to be found in the colonial civil service. To examine

in detail the arrangement of the civil establishments and their functions

would unduly prolong this essay. It must suffice to say that while the

routine work of the rank and file seemed to the present writer to be

done with a fair amount of care and attention, it was not generally

characterised by extreme loyal enthusiasm or manifestation of resource.

In the executive branch of the service, at any rate, the salaries are for

the most inadequate for the maintenance of the officials in accordance

with the social and educational standard and acquirements from which

the start in life has been made, and with the morale and freedom from

pecuniary embarrassment that ought to be seen in officials of the ruling

race. One of its first tasks, were the financial position of the Govern-

ment to become less straitened, might well be the improvement of the

emoluments and prospects of its European servants.
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With the final cessation of the State's connection with the sugar

culture in 1892, agricultural enterprise became entirely open and free to

foreigners (that is, those of nationality other than Javanese). Outside

the statutory taxes imposed upon incomes, trades, and houses and pro-

perty, no restrictions are placed upon foreigners who engage in lawful

industries in the island. Except in the native principalities of Soerakarta

and Djokyokarta, no foreigner is, however, permitted without special

permission to acquire agricultural land from a native permanently or on

lease for a longer period than one year. But grants of crown lands on

heritable leases, extending to seventy-five years, are freely granted. In

Soerakarta and Djokyokarta, where the system of appanages to subordi-

nate chiefs and officials under the Sultans obtains, Europeans may
acquire from them leases for twenty years with certain arrangements for

compulsory labour and cultivation by the cultivators of the soil which

would now be illegal in the Dutch provinces. With this the Dutch

Government has not seen its way to interfere. Barring the coasting

trade, which is reserved to Dutch vessels, the ports are free and the

tariff uniform.

The part which the foreign trader and manufacturer, be they

European, Chinese, or Arab, fill in the economy of Java is as yet much
what it was. The Javanese still are in the main agriculturists pure and

simple : little disposed to industry, unfitted for work which calls for

stability of character, thriftiness of habit, and clearness of head. "Whether

under Dutch tutelage they will emerge into an economically higher con-

dition the distant future only will make clear. Meanwhile the}r multiply

in numbers, extend cultivation, and, it may be assumed, enjoy in their

own way the doles of wealth which the foreigner scatters among them.

The chief products of their island for exportation are rice, sugar, coffee,

tea, indigo, tobacco, cinchona. Of these the first only can be said to be

independent of the foreign capitalist, and the value of its export is a

small part only of the total value of the island's exports. All the other

products majr be said to depend upon foreign capital and foreign enter-

prise. For the Javanese it may be said that at least they provide the

labour. Even that is apparently not the case as yet with their Malay
brethren in the Federated Malay States. But the condition is in marked
contrast with that of British India, whose natives not only provide the

labour but possess the capital wherewith probably three-fourths or more
of the country's articles of export are produced. In Java questions

as to the application of capital, for example to the purchase of land, and

as to the protection of the native from the so-called usurer, lie between

the native and the foreigner. In British India they lie between native

and native, and are much more complex in their bearings. Among the

Javanese, society, to all intents and purposes, still consists of two classes,

the chief or official class above, and the tiller of the soil and humble
artisan and village priest and servant below. Throughout British India

are classes intermediate between the nobles and the industrial class ; and

in many of its provinces is a great land-owrning class, ante-dating British

supremacy, to whom the cultivators of the soil are subordinate. The two

dependencies differ in many other respects. The author of this book
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refrains from comparing the course and results of the administration of

Java by Holland with what it might have been under another sovereignty,

or with colonial administration elsewhere. Justly to accomplish such a

comparison would be no easy, if a possible, task.

THE ANNUAL RISE AND FALL OF THE NILE.

By Percival C. Waite.

(Continued from p. 489.)

Since concluding my paper I have obtained further rainfall statistics

which permit of the drawing up of the following table :

—

Mean Rainfall of the Nile Basin in Inches.
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Port Florence, . . in 1901, 1902 (incomplete), 1903.
Mumia's, . . in 1896 (exc. Jan.), 1897, 1898, 190i;(exc. Feb.),

1902 (exc. Dec), 1903.
in 1901, 1902, 1903.

in 1894, 1895.

in 1861, 1862.

from 1885 to 1888 (incomplete).

from Nov. 1901 to Dec. 1902 inclusive.

in 1901, 1902.

from 1881 to 1884 (incomplete).

in 1902, 1903.

in 1902, 1903.

in 1902, 1903.

from 1882 to 1884, 1886 to 1895.
Alexandria, . . from 1869 to 1896.

For Abyssinian stations see p. 481 of the paper. A dash (— ) in the table

signifies no return.

I have to thank Dr. W. N. Shaw of the Meteorological Office for

sending me the latest returns for the stations round Victoria Nyanza.

Eldama Ravine, .

Bukoba, .

Unyoro, .

Wadelai (1st line),

,, (2nd line),

Gondokoro,
Lado,
Dueim, .

Wad Medani,
Khartoum,
Cairo,

THE RETURN OF THE "DISCOVERY."

The Discovery, with the members of the National Antarctic Expedition
on board, arrived at Portsmouth on Saturday, September 10, and entered
the Thames on the following Thursday, after an absence from this

country of more than three years. The Discovery left Lyttelton, New
Zealand, on June 8, and in order to complete the magnetic survey of the

globe soutb of the 40th parallel of south latitude, which was begun by
Captain Scott on his outward voyage, the return was made by Cape Horn
and the Falkland Islands. During the passage fine weather was enjoyed
on the whole, and Port Stanley was reached thirty-four days after leaving

Lyttelton. A latitude of 60° south was attained, and the Discovery

sailed over the position which has been assigned in the charts to

Dougherty Island. Exceptionally fine weather prevailed at this point,

but no land was anywhere in sight, and a sounding revealed a depth of

2500 fathoms. The Straits of Magellan were passed without difficulty,

and a stop of a few hours was made at Punta Arenas. Port Stanley

was reached on July 13, and a stay of about a week was made for the

purpose of taking in fresh supplies of coal. The subsequent voyage
home was without notable incidents.

A cordial reception was given to the members of the Expedition at

Portsmouth, where they were met by the President of the Royal Geo-
graphical Society, Sir Clements Markham. In connection with the

return of the Expedition the following notice was issued by the

Admiralty :

—

" His Majesty the King has been graciously pleased to direct that a

new medal for service in the Polar regions shall be struck and granted

to the officers and crew of the Discovery, in recognition of the successful

accomplishment of their enterprise. Commander Robert Falcon Scott,
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M.V.O., has been promoted to the rank of Captain in the Royal Navy,

to date from September 10, 1904."

A telegram was also received by Captain Scott from the King, in which

His Majesty congratulated the gallant officer on the safe arrival of the

Discovert/ and the successful termination of the voyage, and expressed

his pleasure that the crew were all in excellent health.

On the evening of Tuesday, September 13, the Mayor of Portsmouth

(Major J. S. Pink) entertained Captain E. F. Scott and the officers and

men of the National Antarctic Expedition to a banquet in the Town
Hall of Portsmouth, when a large party of guests was present.

On Wednesday the Discovery quitted Portsmouth, and reached the

East India Docks shortly before dusk on Thursday afternoon. At
Gravesend the Mayor of the borough, with other officials and members
of the Corporation, went on board to welcome the members of the

Expedition and congratulate them on their successful efforts in the fields

of scientific research. At the docks also, a number of gentlemen inter-

ested in scientific research assembled to meet the vessel.

On the following day the Presidents of the Royal and Royal Geo-

graphical Societies invited Captain Scott, the officers and men of the

Discovery to a luncheon of welcome at the East India Dock. Sir

Clements Markham, President of the Royal Geographical Society, took

the chair, with Captain R. F. Scott, R.N., on his right, and Lieutenant

A. B. Armitage, R.N.R, chief officer of the Discovery, on his left. The
guests numbered about 150, and among them were the following:—Mr.

A. B. Kempe (treasurer, Royal Society), Vice-Admiral Sir Lewis Beau-

mont, Vice-Adniiral Sir G. Nares, Vice-Admiral Sir R. Harris, Rear-

Admiral Sir W. Wharton, Sir Alfred Reynolds (Sheriff of London),

Lieutenant E. H. Shackleton, R.N.R. (secretary of Royal Scottish Geo-

graphical Society), Sir H. Tozer (Agent-General for Queensland),

Admiral the Hon. Sir E. Fremantle, Admiral Sir R. V. Hamilton, Vice-

Admiral Sir A. Moore, Sir George Goldie, Sir H. H. Johnston, and Mr.

L. W. Longstaff (whose opportune and munificent gift of £30,000 secured

the realisation of the Expedition at a time when it was a somewhat
forlorn project). The Royal Society was further represented by Mr.

Francis Darwin, foreign secretary, Professor H. B. Dixon, Mr. F. W.
Dyson, and Dr. W. N. Shaw, members of the council, Sir Robert Giffen,

Dr. Bowdler Sharpe, Mr. R, Harrison, secretary, and other members.

The Royal Geographical Society was also represented by Dr. J. Scott-

Keltie, the secretary ; the Royal Geographical Society of Berlin was

represented by Professor Oscar Junk, and the Royal Meteorological

Society by the President, Captain D. Wilson-Barker, R.N.R.

After luncheon some short speeches of welcome and congratulation

were made and replied to, but there were no toasts. The following is p

report of the speeches :

—

Sir Clemexts Markham said he was pleased to tell the officers and men of

the Discovery that the King had been graciously pleased to summon Captain Scott

to Balmoral for a few days. His Majesty had expressed the wish that the captain

should take with him the photographs and sketches taken on the voyage, a request

which doubtless would give pleasure to Dr. Wilson and Lieutenant Skelton.
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Vice-Admiral Sir Lewis Beaumont said he had the pleasure of being the

representative of the Admiralty on that occasion, as owing to circumstances over

which they had no control, the First Lord and other Lords of the Admiralty were

prevented from being present. He was privileged to convey the following greet-

ing of the First Lord to Captain Scott and his comrades :

—
" Will you tell Captain

Scott and his officers and men the satisfaction of the Board of Admiralty at the

manner in which they have so thoroughly upheld the position of the Navy, and

with what pleasure they greet them on their return to England V He knew that

the Admiralty always took a deep interest in explorations of this sort. They

looked upon the work as being equivalent certainly to any other kind of peace

work ; indeed, as hardly inferior to the most arduous and distinguished service

before the enemy. It was already known that the explorers had been rewarded

with medals for their exploits, and he might mention that the Arctic medal was

not inferior in its significance to any war medal.

In the unavoidable absence of the Lord Mayor, the Sheriff, Sir A. Reynolds,

offered a greeting on behalf of the City.

Mr. Kempe, treasurer of the Royal Society, then extended a hearty welcome

to the voyagers on behalf of that body. He was charged by the president, council,

and Fellows of the Royal Society to offer the party their warm congratulations

upon the accomplishment of the arduous work on which they had been engaged

for so long, and their sincere thanks for the carrying out of the scientific investiga-

tions with which they had been intrusted. He felt satisfied that the additions

they had made to scientific knowledge would be shown in the future. It was, of

course, inevitable that some time must elapse before the full value of the work

done could be properly estimated, and its meaning proclaimed to the world. The

explorers, however, might rest satisfied that the results of their labours would be

published long before the appreciation of those labours had faded away. That

their endeavours were recognised by the nation was strikingly exemplified by the

action of the King. He (Mr. Kempe) had carefully refrained from referring to the

names of particular workers on the Expedition, because all deserved praise for what

had been done ; but he was sure they would pardon him for saying that they owed

a particular debt of gratitude to Captain Scott for the consummate and continued

care he had bestowed upon the health of the members of the Expedition.

Sir Clements Markham, representing the Royal Geographical Society, desired

particularly to express their warm thanks to the warrant officers for the admirable

Avay in which they had conducted their several departments. They had splendidly

supported their officers, and he felt strongly himself that the discipline which

existed on board had largely contributed to the healthful condition in which all

had returned home. He also congratulated the crew for the manner in which

they handled the sledges. It was due to officers and men all working so well

together that they had achieved so great a success.

Captain Scott, who was loudly cheered on rising to reply, said he felt some-

what overwhelmed, and he could only thank the many friends of his comrades and

himself for the interest they took in the ship before her departure and throughout

the expedition. He was speaking before many old Arctic explorers who were able

to judge of Arctic work, and that enhanced the difficulty of his position. He

never expected such a welcome as they had all received, and the award which had

been made had been deeply appreciated by all. With regard to himself, he

treasured the promotion which had been extended to him, and he felt that he had

been amply rewarded for all that he had done. Whatever might come out in the

way of scientific results he could only say that the gentlemen who had been

engaged in those investigations had done thoroughly hard and honest work, and
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more work than people generally knew. He was proud that he had heen in com-

mand of such a company. He was very glad of having had an opportunity to say

these things publicly, because now came the time when he parted from his

comrades. Now was the sad time of the breaking up of their small community.

They had been a happy little body, and they parted from the Discovery with

extreme regret. He thanked all present for the generous way in which they had

drunk the health of the ship's company.

Colonel Church, in proposing the health of Sir Clements Markham, said

that if the Expedition had been a success they owed it in no sn all measure to

Sir Clements.

Sir Clements Markham briefly replied, and the company shortly afterwards

dispersed.

In the evening of the same day Captain E. F. Scott, R.N.. and the other officers

of the Discovery, was entertained to dinner by the Royal Geographical Society at

the Criterion Restaurant. Sir Clements Markham, the President, occupied the

chair, and Captain Scott was seated on his right. The company numbered about

270, and included a large number of distinguished guests. After dinner, the

President, after proposing, " His Majesty the King, the Patron of the National

Antarctic Expedition/' and '"His Royal Highness the Prince of Wales, Vice-Patron

of the Expedition," proposed "The Health of Captain Robert Falcon Scott, R.N.,

Commander of the Expedition." He said it was his pleasing duty to propose the

toast of the evening. Superlatives were unnecessary ; they all knew what Captain

Scott had done. Captain Scott had made himself acquainted with all that had

been done in the Arctic regions, but the conditions which prevailed in the

Antarctic regions were in many respects very different, and he had been to a great

extent an original Polar traveller. They had not yet been able to read a full

account of the journeys which Captain Scott had caused to be made, or of the

magnificent journeys which he himself made over the ice. But they knew the

distances that had been covered, and he thought they might say they had not

been exceeded in the Arctic regions, and certainly not in the Antarctic regions.

Captain Scott had done a great service to his country. He had had most able

assistance, and had shown himself to be a great commander. He was sure that

Captain Scott and his officers would wish him to mention the hospitality and

invaluable help that they had received from the colony of New Zealand, at the

Cape of Good Hope, and at other places.

Captain Scott, who was loudly cheered on rising to respond, said it was three

years since he entered into the employment of the two societies which sent out

the Expedition. He entered into that new employment with considerable trepida-

tion, and, he might add, with considerable ignorance of his subject. But when-

ever he asked for advice or assistance he was able to get it from the members of

those societies. He would like to tell them a great deal about the Antarctic, but

he was sure there was not time that night. All the members of the party were

equally diligent, and it was to their continued diligence that they owed anything

like success. In addition to that, they had good fortune in finding their winter

quarters. They arrived at them by chance, but he did not believe that a more

suitable spot could be selected. Their detention for a second winter was also

extremely fortunate, though it did not appear to be so at the time. It had often

astonished him since to think of the number of false impressions in regard to

matters of detail that they would have come home with, and the number of un-

observed facts that would have been omitted. It was to the second winter that

they owed any measurement of the movement of the ice in those parts. They

would have missed the great discovery of the fossils ; they would have missed the
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great biological collection which Mr. Hodgson continued to make ; and they

would have missed knowledge of the interior of Victoria Land beyond the

immediate mountains. Moreover, they would have missed two consecutive years

of meteorological and magnetic observations. Although it caused them^ con-

siderable anxiety and annoyance to stop behind, yet he could never look upon'the

circumstances as anything but a blessing in disguise. The Antarctic campaign

at the beginning of this century was now practically at an end. It had been the

greatest pleasure to him on returning home to receive telegrams and letters of

welcome from others who had conducted Expeditions to the Southern regions.

He had received the kindest letter from Professor von Drygalski, and the kindest

congratulations from Mr. Bruce, who was dining with them that night. He was

able to return those congratulations, for Mr. Bruce's Expedition went to a point

of extraordinary interest, and in finding the limits of the Weddell Sea had done

precisely the work that they could possibly have wished to do. Sir Clements

Markham had spoken much too highly of his services, and he could only thank

him for his kindness.

The President then proposed " The Health of the Members of the Expedition."

Lieutenant Armitage, who first responded, said the officers of the Expedition

would not have been able to do a very great amount of work but for the assistance

and loyalty of the warrant officers and men, and they could have done nothing if

they had not had a commander who was also their comrade.

Dr. Koettlitz, replying on behalf of the scientific staff, said he was unable to

express their appreciation of the hearty reception that had been given to them.

They were delighted to have had the opportunity of doing their best to further

the objects of this great Expedition. If it had not been for the assistance of their

commander, and the interest he lad shown in their work, their task would have

been far from an easy one.

Lieutenant Skelton, who also responded, said they had been given a great

deal of credit, but there were many incentives for them to do well on such an

Expedition. The second winter was far more comfortable than the first. They
really enjoyed the second winter—they obtained a lot of experience, and were

able to live on seal alone. He wished to acknowledge all the kindness which they

had received from the outside world, and especially their appreciation of the way
in which the relief ships discharged their duties.

Major L. Darwin proposed the toast of " The Subscribers to the Expedition,"

to which Mr. L. Longstaff responded.

The toast of "The President" was proposed by Sir George Goldie, and

responded to by Sir Clemexts Markham, and the company then separated.

It only remains for us to add our congratulations to Captain Scott

and the members of the Expedition. The members of the Society will

be glad to learn that it is expected that Captain Scott will address us on

the work of the Expedition during the coming winter session.

GEOGRAPHICAL NOTES.
EUEOPE.

Marine Erosion on the Coast of Mecklenburg.—The Baltic coast of North Ger-

many is yearly receding under the action of marine erosion, and at a comparatively

rapid rate ; thus near Travemiinde the advance of the sea has amounted to 50

metres in the last sixty years, and in the neighbourhood of Warnemiinde to
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120 metres in eighty or a hundred rears. Even, however, where the composition

of the land remains the same, the erosion does not take place everywhere to the

same extent. According to the observations of Jentzsch, the annual recession of

coast is, near Cranz (Samland), 1"8 m., but in the neighbourhood of Colberg, in

Pomerania, only 0"42 m. This is the more remarkable, since in these two places

the shore is alike composed of beds either shifting or only possessing very slight

cohesion. M. E. Geinitz has devoted himself to the study of the mode and the

progress of marine erosion on the coast of Mecklenburg, and has just published on

the subject an interesting memoir, based on personal observation during many
years, the evidence of the inhabitants, the study of charts, and the comparison of

old maps. Several agents join in causing the erosion of the coast of Mecklenburg :

—

on the one hand the waves undermine the cliffs, and on the other the springs and
streams flowing through, and the alternations of temperature, more particularly

the thaw, cause blocks to loosen or fall off. These are then in their turn ground
clown and carried off by the sea as agent of transport. The erosion is facilitated

by the fact that the coast is composed of sand and of beds of clay. In the bay of

Wismar, at Redwisch, a sea-front 1"5 kilometres long has yearly receded 0"6 m.

between 1703 and 1887, and sustained in a century a total loss estimated by

M. Geinitz at 2,250,000 m. Near Warnemiinde, at Stoltera, the recession has

amounted to 2'2 m. in two years, from 1900 to 1902, and round this point,

along a base of 11 kilometres, the secular loss has amounted to 8,250,000 m.,

and the annual recession to 0'75 m. from 1805 to 1886. In the bay of Wismar
the islet of Lips, which at the end of the sixteenth century contained pasture-

grounds, is to-day. in certain winds, submerged. The island of "Walfish, on which,

at the same period, the people of Wismar grazed their horses, is at present sterile

and only three metres above sea-level. A third island in the bay of Wismar
is said to have disappeared. To sum up, out of fourteen sections representing a

total front of 60 kilometres, the loss on the Mecklenburg coast is said to have

been 30,0b' 7,000 metres per century. Transported by the sea, this sediment has

formed banks which have in some instances modified the depth.

—

La Geographic.

Scottish Expedition to Iceland.—Mr. T. S. Muir, M.A., of Edinburgh, and Mr.
J. H. Wigner, Ph.D., left Edinburgh for Iceland by s.s. Vesta, on Thursday, July

28, in order to explore the Vatua Jokull, in the south-east of Iceland. Here Mr.
Muir finds that there is an area of over 3000 square miles practically unexplored,

the interior of these icefields and glaciers being entirely unknown. Mr. Muir and
his companion intend to try and cross this icefield. It is interesting to note that

Mr. Muir takes with him some instruments and a sledge that have been used

by the Scottish National Antarctic Expedition during the past two years. The
Expedition should bring back important additions to our scanty knowledge of this

part of Iceland.

The Canalisation of Germany.

—

Erratum.—In our note under this heading on

p. 429, the word Cannstadt was by an error printed Gtonstadt.

AFRICA.

The Macmillan Expedition.—Towards the end of July this expedition returned

to Cairo, having apparently failed to penetrate the maze of marsh-lands and rivers

which separate the Sobat from the northern end of Lake Rudolf, for it was Mr.

Macmillan's original intention (cf. this Magazine, p. 433), if he reached the western

shore of Lake Rudolf, to remain there until about November next, with the object

of exploring the Turkhana country. His earlier return suggests that the marshes

formed by the tributaries of the Pibor and Sobat rivers were found to present
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insuperable difficulties to further progress. The results of the expedition, as at

present announced, are as follows :

—

The party penetrated the country beyond the river Akobo, to a point in near

proximity to Mount Naita. This region, which is of unsurpassable wildness and

barren desolation, is little if at all known to European travellers. In other parts

of the country traversed game was found to abound, principally consisting of

elephants, zebras, the hartebeest, and roan antelope. The expedition has accom-

plished several most useful objects, among which that of collecting invaluable data

for the delimitation of the Sudan-Abyssinian frontier is not the least important.

The plans and maps of the survey made, together with the topographical records

taken, have been presented to the Sudan Government. One discovery of geo-

graphical interest that may be mentioned is that the river Gelo was found to skirt

the southernmost extremity of Lake Tata instead of flowing into the lake, as was

hitherto believed.

AMERICA.

The Landslide on Turtle Mountain.—The last Annual Report of the Department

of the Interior, Canada Part nil., 1903), contains the result of the examination

made by the Geological Survey of the landslide at Turtle Mountain, which occurred

on April 29, 1903. This mountain is built of westerly dipping beds, and its steep

sides meet above in a sharp crest. It consists of Upper Palaeozoic limestones above,

and Cretaceous shells and sandstones below. At dawn on April 29, a huge rock

mass, nearly half a mile square, and probably 400 to 500 feet thick in places,

suddenly broke loose from the east face of the mountain, and precipitated itself

with terrific violence into the valley beneath. Ploughing through the bed of the

river which flows there, it crossed the valley—half a mile wide—and hurled itself

against and up the opposite slope to a height of 400 feet. Blocks of limestone

and shell now cover the valley to a depth of from 3 to about 150 feet over an

area of 1'03 square miles. Eye-witnesses differ as to the time occupied by the

slide, but the interval between the first crash and complete rest probably did not

exceed 100 seconds, and may have been somewhat less. The rate of movement

must thus have been extremely rapid, as the horizontal distance from the summit

of the mountain to the end of the slide is 9916 feet, and following the slope about

two and a half miles. The slide rock consisted mostly of angular fragments of

limestone, ranging in size from grains up to great blocks forty feet in length.

Large rocks were common everywhere, and especially along the central portion of

the slide. The surface of the slide was singularly uneven. The rocks were

heaped up into mounds and short interlacing ridges enclosing hollows, somewhat

resembling a terminal moraine. Peculiar conical mounds built of loose rocks up

to three feet in diameter were observed at several points. The average depth of

the whole of the slide rock amounted to about forty-five feet. The contents of

the mass, assuming forty-five feet as the thickness, were about 47,857,820 cubic

yards. This represents, approximately, 36,000,000 cubic yards of solid rock

equal in weight to about 80,300,000 tons. A rough estimate of the size of the

mass which broke away, obtained by comparison of the old and new contour of

the mountain itself, is somewhat greater, amounting to about 40,702,000 cubic

yards, or 90,796,000 tons.

The landslide was a breaking away of the mountain mass across the bedding

planes. The steep slopes of the mountain, the shattered and fractured nature of

the rocks, coupled with unusually heavy precipitation, are causes quite sufficient

to have produced it. There is reason to believe, also, that the great chambers,

130 feet long, 250 to 400 feet high, and 15 feet wide, which had been dug in the
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coal mine directly at the foot of the mountain, must have weakened it. The huge

mass was in a state of unstable equilibrium, possessed a weak base, and was

thoroughly traversed by fissure and jointing planes, in which water and frost were

continuously at work, removing one by one the supports which held it in place.

The heavy precipitation of the last few years had accelerated this process, and

recent earthquake tremors, no doubt, hastened the final disruption. The heavy

frost on the morning of the slide, which followed hot days, appears to have been

the force that severed the last thread and precipitated the unbalanced mass.

—

Lakes Titicaca and Poopo.—In La Gdographie for June 15, Dr. M. Xevue-

Lemaire gives an account of his expedition to these two Bolivian lakes. The

expedition was undertaken to study that part of the high plateau of South

America which lies to the west of the Cordillera of Los Frailes. This region has

a mean altitude of 4000 metres, and has no outlet for the waters which accumu-

late in it. Locally called the jama, it presents itself under a variety of aspects.

In some parts there occur immense saline plains (pampas salinas), elsewhere are

vast deserts without trace of vegetation, intermingled with regions where a few

plants of the cactus tribe are sparsely distributed. Not a single tree occurs

throughout the whole region. la the vicinity of Challapata, of Paziia, and of

Oruro, numerous marshes occur, and finally the drainage of the region accumu-

lates in the two great lakes of Titicaca and Poopo. These are of very different

aspect, for while the former is deep, contains fresh water, and lies embosomed in

lofty mountains, Lake Poopo is a great shallow lagoon, containing salt water.

The two are connected by the Desaguadero, which flows from Titicaca into

Poopo.

Lake Titicaca is situated between 15° 20' and 16
J

35' S. lat., and between

7<)
J

45' and 72
3

10' W. long, (from Paris). It is the highest lake of America,

lying, according to the author, 3812 metres above sea-level, and having, according

to his measurements, an area of 5100 kilometres, exclusive of islands and pro-

montories. The shape is very irregular, for two peninsulas jut out into the water

and divide the lake into a large and a small portion, which are connected by a

very narrow strait. Both the large and small portions of the lake contain

numerous islands. The author made about 120 soundings, and so far a?

his observations go, its maximum depth is 272 metres. The axis of the large

part of the lake gave over a very considerable area depths of 200 metres and over.

There are no perceptible currents in the lake. It contains a considerable number

of species of fish, all of which belong to the families Silurida? and Cyprinodontida^.

Plants are represented by members of the Characea?, and by two species of

Myriophyllum. Lake Titicaca, as stated above, is drained by the Desaguadero,

which receives some affluents whose course crosses Peruvian salt deposits. In

consequence, the river contributes considerably to the salinity of Lake Poopo.

Lake Poopo is situated between 18° 20' and 19' 10' S. lat,, and between

69° 5' and 69
3 35' W. long, (from Paris). It lies 118 metres below Lake

Titicaca, and is therefore 3694 metres above sea-level. Its maximum length

is 88 kilometres, and its maximum breadth 40 kilometres, the mean breadth

being 32 kilometres, and the area 2530 kilometres. In shape it is irregularly

oval, and contains a central island, which is inhabited, as well as two islets

near the western coast. The river Desaguadero enters at the north end, and

forms a delta at the point of entrance. About 70 soundings were made, the

maximum depth obtained being 2 "95 metres, while by far the greater part of the

lake is under two metres in depth, and much of it under half a metre. Both

round the shore and round the central island deposits of salt occur, which are
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inundated during the rainy season. The water is saline and muddy, and the lake

is remarkable for the frequency of mirages, which are stated to be almost con-

stant. One small species of fish was found.

The level of bath the lakes is being constantly lowered, Lake Poopo being in

process of disappearing, and the author is of opinion that both lakes are but

remnants of a vast inland sea which once existed in this region, extending from

15° to 21° S. lat., and draining by a large river into the basin of the Amazon.

POLAR.

Scotia Bay Meteorological and Magnetical Station.—Mr. William S. Bruce has

received information from Mr. "Walter G. Davis of the Officina Meteorologica

Argentina, that already arrangements are made to send the Uruguay to relieve

Mr. Robert C. Mossman, F.R.S.E., at present in charge of the Argentine Meteoro-

logical and Magnetical Station in the South Orkneys. This important station

was set up by the Lsader of the Scottish National Antarctic Expedition, and that

expedition made complete records there for a whole year. Thereafter Mr. Bruce

handed the station and equipment over to the Argentine Government, who asked

Mr. Mossman, Meteorologist and Magnetist to the Scottish Expedition to remain

in charge. Three Argentine scientists, Messrs. Szmula, Valette, and Acunha, and

the second steward of the Scotin. William Smith, formed Mr. Mossman's staff.

The Scotia left the South Orkneys on February 22nd, after Mr. Bruce had landed

coal and other necessities, and had constructed a large store-house for the coal

and provisions. It is proposed to send out the relief ship in October, a time

which appears to be rather early from the experience of the Scottish Expedition,

who found heavy ice round the South Orkneys up to the end of November in the

more favourable year, namely, 1903-1904, and for the whole summer in 1902-

1903. December would appear to be a more favourable season for sending this

relief ship, particularly as she is not specially adapted for ice navigation.

The Government of the Argentine Republic intend, besides relieving Mr.

Mossman's party, to continue and extend the work of the station. A complete

set of instruments from Toepfer & Son of Potsdam, both for the determination of

the constants and for the self-recording of the variometers have been procured,

and are being sent out with the relief ship.

Mr. Davis is delighted that Mr. Mossman consented to remain in charge of

the station a second year, as he says by so doing it has ensured the Argentine

Meteorological Office of the best possible results from the observations initiated

by the Scottish Expedition and carried on by them.

There is some difficulty, however, in finding a man capable of taking charge in

succession to Mr. Mossman ; and although Mr. Bruce has been assisting Mr.

Davis in the search for a trained magnetist, yet up till now he has been unsuccess-

ful in finding that rara avis.

GENERAL.

Meteorological Research in the North-East Trades.—The Prince of Monaco is

now bringing to a close his summer cruise in his yacht Princesse Alice. Besides

general oceanographical research he has been studying the meteorology of the

upper atmosphere in the North-East Trades by means of kites. In the earlier

stages of the work he was accompanied by Mr. J. Y. Buchanan and Professor

Hergesell. The flights have been most successful, as many as eleven kites having

been flown at one time with over 38,000 feet of wire out ; the greatest altitude

attained was no less than 16,897 feet, and the instruments recorded well. These

investigations will doubtless lead to results of the greatest importance.



SCOTTISH GEOGRAPHICAL MAGAZINE. 553

NEW BOOKS.

EUROPE.

Venice. By G. Pauli. (Famous Art Cities.) London and New York.

Eoyal 8vo, cloth, gilt top. Pp. 173. Price is.

This is one of the series of illustrated monographs on the history of the great

art centres of the world. The volume is replete with interest, and the author is

thoroughly at home in the artistic treasures of the famous sea-city. His brief

thumbnail sketches of the men who have enriched the Adriatic Queen with the

chisel and the brush, woven as it is with the story and with representations of their

works, hold the reader with a spell from beginning to end. After a brief account

of the rise and fall of the city that became an empire, we are introduced to the

architecture, then to the sculpture, and last of all to the painting the sons

of Venice have produced. As the scenes pass before one—fittingly set forth by
printed word and illustration (there are 150 altogether, admirably done), one

realises the wealth of talent Venice possessed. The unique position of the city,

and the vocation of the citizens demanded representations especially in architecture

and sculpture, if not in painting, different from other cities with their broad acres

for foundations, and lordly mansions situated in their own grounds. But this is

the peculiar glory of Venice, giving it a charm all its own. Every lover of the

arts, and every visitor to the sea-city, interested in its arts, will cordially welcome
this volume.

It is a pity it is so sadly marred with wretched spelling, the result either of

the printer's indifference, or the reader's carelessness. The book is translated

by P. G. Konody.

The Influence of the Pre-Reformation Church on Scottish Place Names. By
James Murray Mackinlay, M.A., P.S.A. Edinburgh : William Blackwood
and Sons, 1904. Pp. xvii + 463. Price Us. M.

Mr. Mackinlay has set himself to an inteiesting task. In the study of place

names, which is gaining new adherents every day, he has limited himself to a

sphere of time, rather than a sphere of place, and his researches in consequence
bring phases of the national life of the past into view, that enhance the value of

the science of topography. The Reformation is the author's time-mark, and the

Scottish Church in its various forms prior to that date, provides him with names
of places of great variety. He directs attention, naturally, first of all to the saints

that spread the Christian faith throughout the country, and the places which bear

their names to this day. He then deals with the retreats, the more ascetic of them
established, the kils and the kirks, the chapels and the crosses, that came to be

erected, most of which have now disappeared, the places associated with the Virgin,

whose worship was introduced in the twelfth century by the Romish Church, the

diocese, the monastery, and the parish as they became formed, and fixed their

names ; the landscape features associated with noted figures, the templars and the

hospitals that tell of their presence by the names places bear to this day, and, last

of all, with the dwellings and stone sites, whose designations recall saintly person-

ages of the past, not omitting a chapter on that puzzle of topographers "Annat,"
whose presence is found in town, and hamlet, and stream. Mr. Mackinlay, it will

thus be seen, traverses the whole ground, and not many places have escaped his

notice. He gives a long list of books consulted, and the results of his inquiry and
study are placed before the reader, in a plain matter-of-fact style. True, within a

VOL. XX. 2 R
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paragraph, he has you flying over the whole countiy, now here, now there, and in

a moment somewhere else, pursuing a name, and seeing a holy figure or a church,

or a retreat, or hospital of the past springing up to greet you. He has brought

enthusiasm and learning to his task, and he has not laboured in vain. His inter-

pretations do not always carry conviction ; but they deserve consideration.

Sometimes he blunders. On page 99, he writes, "St. Neamha or Neamhag . . .

is commemorated in Kilmonivaig parish, Inverness-shire, whose ancient church is

believed to have stood where the present parish church stands—in an angle be-

tween the rivers Spean and Lochy." He will not find unanimous consent to this

interpretation of Kilmonivaig, and the parish church to-day is not where Mr.

Mackinlay puts it, but nearly three miles distant.

One is impressed by a work of this kind how completely the Pre-Reformation

Church had possessed the land, and how great was the influence it wielded, that

so many place-names in our country can trace their descent from it. If Mr.

Mackinlay would pursue his researches into the names associated with the peoples

that inhabited the country, along the lines of this work, he would do a valuable

service. But for the fruits of his labour in the department of the church, he

deserves the warmest thauks of all interested, not only in the science of topography,

but in the country's history, and he has produced a work of great capacity, and of

lasting value.

A Study in City Development: Park, Gardens, and Culture Institutes. A Report

to the Carnegie Dunfermline Trust by Patrick Geddes. With 140 Illustra-

tions. Dunfermline, 1904.

This handsome volume, with its beautiful paper and printing, and its many

illustrations, is primarily, as is indicated by the sub-title, a report on the laying-

out of Pittencrieff Park, Dunfermline, and on the buildings needed for the carrying

out of the work of the Carnegie Trust. It is, however, much more than this, and

as the author doubtless wishes to signify by the order of his titles, its significance

for the larger public, as distinct from the people of Dunfermline, is that it is "an

interpretation of the city considered as a concrete product of social evolution,"

an attempt to see the Dunfermline of to-day as but one phase of an endless series

of changes, each indissolubly linked to the last. But we should do our author a

profound injustice if wr
e suggested that he considers that his detailed practical pro-

posals have merely a local interest. Just as, according to Thoreau, the religious

teachers of the Far East have thought no detail of life too trivial for regulation, so

Professor Geddes would have us think that even the building of a tea-house may
have a vast significance in the evolution of the city. Taking this wider view of

the book we may thus say that it has a two-fold object. It is first of all an attempt

to trace out the development of the city, and second, an attempt to utilise the

interpretation of the past as a guide to detailed future development. It is impro-

bable that these two objects will appeal with equal force to any reader, and we

must frankly confess to a doubt that it is advisable to attempt to combine the

two, whether indeed the result is not as though one should attempt to combine a

poem and a treatise on a scientific subject. Will not those to whom Professor

Geddes as interpreter appeals mist strongly resent the detailed plans and descrip-

tions, and will not the "practical man," on the other hand, resent the digressions

which to the former are the salt of the bjok? Doubtless, however, the author

would admit this, and would urge that practical man and idealist alike will be the

better for being forced to read what the natural instinct of each is to avoid.

Leaving aside this point for a moment, it may be well to look briefly at the

book under the two successive healing* indie ited above. It would be obviously
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out of place here to attempt to give a summary account of the practical proposals

set forth. Whatever be thought of their details, as a whole they could not have

been put forth save by one of vast knowledge and experience and keen human
sympathies. Broadly and widely interested in all that makes for social progress,

the author has collected here suggestions which are in process of realisation in

many different regions of the globe, or have grown out of his own activities.

Two of these may be alluded to here. As is only natural in a modern botanist, it

is the laying out of the gardens that appeals to our author most strongly. The

plans for the botanic garden especially are full of charm to those who have felt

the frequent dreariness of the existing types, which suggest as a rule that their

only object is to produce "herbarium specimens." But the culmination is in the

rock garden which is to be constructed to illustrate a series of geological sections,

the plants being so placed as to illustrate the relation between their geographical

distribution and the nature of the soil as determined by the underlying rocks.

Another very attractive suggestion is that of an open-air museum, which

should contain reproductions of the primitive dwellings of man, to include cave-

dwellings, " Picts' houses," lake-dwellings, and so forth. This, though an interest-

ing, is not of course an entirely novel suggestion, but the point of special interest is

that it is further suggested that the museum should be gradually constructed by

the boys of Dunfermline under skilled supervision, and that as they are constructed

the buildings should become playhouses for boys and girls alike. Every one who

remembers as a child the want of sympathy with which youthful efforts at being

Swiss Family Robinson or Robinson Crusoe were wont to be received, will feel a

thrill of sympathy at this proposal. If the construction of a log-hut proved an

unspeakable joy, what must it be to pose as Palaeolithic man with the properties

all complete ?

As to the other side of the book, to do anything like justice to our author as

interpreter within our limits of space would be impossible. The book is full of

charming touches of poetic insight. We have on several occasions discussed here

various definitions of geogi-aphy suggested by different workers, here is our

author's—the " general presentment of the world in evolution of which the

special natural sciences are but the analysis or fragments" ; the geographer's

concern being with "the dramatic unity of the world and man—say also of man

in his world." Many similar passages are scattered through the book, and to

any one, whether teacher or investigator, whose life is spent among details, it cannot

but be an inspiration.

It is nevertheless true that as one reads it is difficult to avoid a feeling that

there is some truth in the plain man's objection to the simultaneous treatnunt of

the practical and the ideal. Mr. Geddes tells us that modern science begins "to

turn from deciphering the past of evolution to seeking the practical secret of its

future guidance," but some of us think that if this be so, then science is ceasing

to be science. Can we in point of fact—with all the light the past can give—see

more than a very few steps in the gloom 1 Surely the hope that we may be able

to foresee—much less guide—the future course of social evolution is as vain as to

suppose that Protohippus foresaw the race-horse and shaped his ideals accordingly.

More than this, is not the very attempt to show that a detailed practical pio-

gramme grows necessarily out of an interpretation of past history a dangerous

one ? The object of the interpretation is surely to stimulate and inspire, the

object of the practical man to arouse helpful criticism of his schemes. If the

criticism be unfavourable, does not this react upon the interpretation and destroy

its value for the individual 1 While Ruskin preached the dignity of manual

labour the moral effect of his words could not be gainsaid ; when with his own
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hands he strove to construct a road he came into disastrous competition with

every navvy, with the result that he who could justly criticise the road felt himself

therefore competent to pronounce upon the written word. "Whether or not, how-

ever, our author has presented his proposals in the form most likely to ensure

their being carried out, we must congratulate both him and the Carnegie Trust of

Dunfermline on the appearance of the book, which is obviously the result of an

enormous amount of labour, and which will itself be a permanent monument

worthy of the Trust which has given it rise.

Italy: A Popular Account of the Country, its People, and its Institutions

(including Malta and Sardinia). By Professor W. Deecke. Pp. 419.

With numerous Maps and Illustrations. Translated by H. A. Nesbit, M,A.

London : Swan Sonnenschein and Co., 1904. Price 15s.

We are accustomed to associate Italy with the idea of romance. Theoretically,

of course, we know that the typical Italian peasant is idle, indolent, passionate—

a

hundred things that we would condemn in our own countrymen ; nevertheless we

continue to invest him with a halo, which his country shares. Italy, we say, is

the land of eternal spring, of perpetual sunshine and soft breezes. Professor

Deecke rudely shatters these ideals. He gives us a careful survey of the country

—geographical, topographical, geological, historical—in fact, scientific in every

branch. No doubt it is an extremely interesting and accurate picture of things

as they are ; but alas ! such is the perversity of human nature, that it leaves us

wishing for the inaccurate, romantic, and unscientific picture we had before.

Nevertheless, for those who are cast in a sterner mould this book doubtless affords

much useful and desirable information. To such as require reliable facts in a

condensed and convenient form we can recommend Professor Deecke's volume.

He has gone through the country with open eyes, and has given us a photographic

picture of what he has seen. The text is accompanied by numerous interesting

illustrations and maps. We congratulate Mr. Nesbit on the success of his trans-

lation, of which it may be said that the reader is never reminded that it is a

translation from a foreign tongue.

ASIA.

Adventures on the Roof of the World. By Mrs. Aubrey Le Blond. Illustrated.

London : T. Fisher Unwin and Son. Pp. xvi + 333.

The title perhaps is a little misleading. The Roof of the World is generally

applied to the region Dr. Sven Hedin has made known to us ; but the authoress

of this volume confines it to the high peaks of the earth that are the despair and

the delight of the mountaineer. She has gathered her material mostly from the

columns of the Alpine Journal, where conquests of the mighty mountains are

related by the conquerors themselves, and where the defeats and disasters they

sometimes inflict are told by some kindly pen. But she has produced a book that

not only wiles away an hour pleasantly, but thrills one also with its narration of

exciting experiences and hairbreadth escapes. When one reads of "A Month

beneath an Avalanche," "Alone on the Dent Blanche," "The Story of a Long

Jump," "Some Terrible Experiences," to mention a few of the subjects dealt with,

one is made to feel that the charm of mountaineering has its perils, and the passion

for it must be strong to face its risks. The book is enhanced by a number of fine,

clear illustrations, that reveal the cold and silent shades on the world's roof. It

does not profess to add to our knowledge of the world's surface ; but it fills a

welcome place for all interested in the conquests of the lone, proud peaks that

dominate the earth.
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A Lonely Summer m Kashmir. By Margaret Cotter Morison. London:

Duckworth and Co., 1904. Frice Is. 6d.

This book is the production of a lady who describes herself as a Cockney

descended from "a long line of hard-headed Aberdeen ancestors." Owing to a

series of accidents she found herself in the summer of 19nl without a companion in

Kashmir, and pluckily resolved to march into the interior alone. Her reward was

that she had a most enjoyable tour amongst exquisite scenery, which she describes

with zest and considerable facility of expression. She has, however, no startling

or thrilling adventures to relate, a fall from her horse being the only incident that

might have had serious results. In her wanderings she reached the height of

about 13,000 feet above the level of the sea, and had some splendid views of Xanga

Parbat, Haramak, and several of the well-known Kashmiri peaks. She took a

number of photographs, with which her book is illustrated. In her travels she was

accompanied by a faithful dog, whose doings are duly chronicled. The book will

be useful to those who contemplate a season in Kashmir, and will dispel many

delusions as to imaginary difficulties to be met with in such a trip.

Japan To-day. By James A. A. Scherer, Ph.D. London : Kegan Paul, Trench,

Triibner and Co., Ltd., 1904. Price 6s.

This work on Japan has been written by an American gentleman, now

President of the Newberry College in South Carolina, who for four years was a

teacher of English in a Japanese school at Saga, in the southern province of

Kyushu. Like Mr. Eittner, whose Imjjn ssions of Japan we reviewed in July last,

Dr. Scherer sets forth his ideas of what has contributed to the sudden rise and

greatness of Japan, and jots down sketches of the scenery, home life, history,

language, etc., in simple and sometimes graphic style, but he adds nothing to our

present stock of knowledge of the country ; and his experiences in the island have

not led him to differ materially from the many writers who, since the beginning

of the war, have flooded the market with books about the eastern " kingdom of

topsyturvydom/' He is not quite so whole-hearted and enthusiastic an admirer

of the Japanese as Mr. Eittner, for example, but he anticipates a great future for

the nation if they emerge victorious from the present war, and this he considers is

dependent on whether or not the two antagonistic powers are allowed to fight it

out alone. He seems to think that if Japan is victorious, the empire of China

will be thrown open to missionary enterprise in a way that it has never been up

to this time, but his reasoning with regard to this conclusion is very much open to

question. The book is illustrated with a number of commonplace photographs.

AMERICA.

Regions of the World. Cm/. IV.—North America. By Israel C. Eussell,

Professor of Geology in the University of Michigan. London, Edinburgh,

and Glasgow : Henry Frowde, 1904. Price 7s. 6d.

The fourth volume of the " Eegions of the World " series, under the editorship

of Mr. H. J. Mackinder, has now been issued. It deals with Xoith America, and

is from the capable pen of Dr. Eussell, Professor of Geology in the University of

Michigan. The vastness and complexity of the subject with which he had to deal

have induced Dr. Eussell to treat it on a plan somewhat different from that of the

preceding volumes of the series ; and in perusing this erudite, thoughtful, and

suggestive volume, the reader must always bear in mind what Dr. Eussell sets

forth in the preface, viz. " the aim of this book is to give a condensed and, I

trust, readable account of the leading facts concerning the North American

continent, -vhich, from the point of view of the geographer, seem most interesting
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and instructive. The area of the continent is so vast, and the diversity among

its various parts so great, however, that the completeness of treatment which

characterises the preceding volumes in the series to which it belongs could not be

attempted. To obviate in a measure this confessed shortcoming, there has been

appended to each chapter a list of books which will enable the reader to continue

the studies outlined in it. ... Little more can be claimed for the book as finished

than that it is an attempt to describe some of the more prominent and attractive

aspects of the natural conditions pertaining to North America. While writing

this book, I have become more and more impressed with the incompleteness and

inadequacy of the printed records relating to the geography of the continent of

which it treats. Extensive tracts, particularly in the north, have not been

traversed by observant men ; vast areas throughout the continent have not been

surveyed and mapped, and even in the somewhat thickly inhabited portions of

the more enlightened countries there are large districts in reference to the

geography of which there is but little critical information available." As the

reader proceeds with this work he will soon recognise the wisdom of these limita-

tions, and he will feel with Dr. Russell that they are a distinct drawback to

completeness. The data on which the work is based are admittedly incomplete

and on that account unsatisfactory, and so the conclusions and inferences are by

no means final, but merely tentative. The work is indeed what Dr. Russell claims

for it, viz. a progress report ; but, viewed as such, it is entitled to our unstinted

admiration and approval. It is a mine of valuable and varied information for the

geographer, archaeologist, ethnographer, geologist, antiquarian, philologist, and

political economist, each of whom will find here in condensed compass, but in

perspicuous style, a fair and impartial statement of what is known regarding the

conditions, past and present, of North America. Not the least valuable service

rendered by Dr. Eussell to the student is the list of authorities which he has

placed at the end of each chapter, so that any one anxious to pursue the subject

farther can do so at his leisure. A learned work dealing with topography,

climate, plant life, etc., could easily be very dull and dry, but this is not the case

with this volume. His learning and erudition do not weigh down the writer, and

the work is enlivened with many well-chosen quotations and eloquent passages,

which amply attest Dr. Russell's literary power and merit. It is provided with

seven coloured maps and many illustrations, and will take its place as one of the

best of the excellent series of geographical works w7hich we owe to Mr. Mackinder.

BOOKS RECEIVED.

We have received the following new books, which will be reviewed in due

course :

—

Sweden, its People and its Industry: Historical and Statistical Handbook.

Edited by Gcstav Suxdbarg. Pp. xii + 1142. Stockholm, 1904.

The Assudn Reservoir and Lake Maris. By Sir William Willcocks,

K.C.M.G., M.I.C.E. Pp. 114. Price 5s. London : E. and F. N. Spon, Ltd.,

1904.

Dodge's Elementary Geography. 13} Richard Elwood Dodge. Part i., Home

Geography; Part II., World's Relations and the Coitinents. Pp. 231. Price

35 cents. Chicago : Rand, M'Nally and Co., 1904.

The Tertiary Igneous Rocks of Skye. By Alfred Harker, M.A., F.R.S.

With Notes by C. T. Clough, M.A., F.G.S. Pp. xl + 481. Demy 8vo. Price 9s.

(Memoirs of the Geological Survey of the United Kingdom.)
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The Principal Navigations, Voyages, Traffiques, and Discoveries of the English
Nation. By Richard Haklutt. Vols. vn. and vin. Glasgow : James
MacLehose and Sons, 1904.

The Voyages of Pedro Fernandez de Quiros, 1595 to 1606. Translated and
edited by Sir Clements Markham, K.C.B., P.R.G.S. In two volumes. London :

The Hakluyt Society, 1904.
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NEW MAPS.

EUROPE.

ORDNANCE SURVEY OF SCOTLAND.—The following publications were issued

from 1st to 31st July 1904 :—Four-Mile District Map, hills shaded and printed

in colours—The Trossachs, parts of Sheets 10, 11, 13, 14 (Price encased—on paper

Is., mounted on linen Is. 6d.).

Six-inch and Larger Scale Maps. Parish Maps (1 : 2500 Scale, Revised, with

Houses ruled, and with Areas, Price 3s. each). Banffshire.—Sheets n. 12
;

in. 2, 8, 12, 16 ; iv. 5, 9, 13 ; vi. 6, 10, 14 ; x. 1, 5, 9, 12, 13, 16 ; xi. 5, 6 ; xv.

3, 4, 7, 8, 11, 12, 16 ; xvi. 5, 9, 13 ; xxi. 3 ; xxx. 11, 12, 15, 16.

Note.—There is no coloured edition of these Sheets, and the unrevised impres-

sions are withdrawn from sale.

ORDNANCE SURVEY OF SCOTLAND.—The following publications were issued

from 1st to 31st August 1904 :—One-inch Map (third edition). Engraved, in

outline.—Sheet 17 (Price Is. 9d.). With hills, printed in colour—Haddington,

Sheet 33 (Price Is. 6d,).

Six-inch and Larger Scale Maps. Parish Maps (1 : 2500 Scale, Revised, with

Houses ruled, and with Areas, Price 3s. each). Banffshire.—Sheets n. 4, 8
;

in. 1, 5, 6 (7 and 3), 9, 10, 11, 14, 15 ; ix. 2, 3, 4, 6, 7, 8, 10, 11, 12, 14, 15, 16
;

x. 8 ; xi. 7, 8, 10, 11, 12, 13 ; xn. 1, 2, 5 ; xv. 2, 6, 10, 15 ; xvi. 1, 16 ; xvn. 1,

5, 9, 13 ; xxi. 1, 2, 5, 6, 7, 8, 11, 12 ; xxn. 4, 8, 9. 10, 12, 13, 14, 15, 16 ; xxxi.

8 ; xxxii. 10. Invemess-shire.—Sheets xi. 6, 7, 10, 11, 14, 15 ; xix. 3, 6, 7.

Note.—There is no coloured edition of these Sheets, and the unrevised im-

pressions are withdrawn from sale.



THE SCOTTISH

GEOGKAPHICAL
MAGAZINE.

EGYPTIAN AGRICULTURE, WITH SPECIAL REFERENCE
TO IRRIGATION.

By P. N. JOANNIDES.

Importance of Egypt.—Outside the tourist routes Egypt was till com-
paratively recently a terra incognita to most European peoples. But the

keenest commercial interest is now being manifested in this land, for which
those best qualified to judge predict as great and glorious a future as it

has had a unique and peculiar past. By the Anglo-French Agreement
of 1904 Egypt becomes practically a British possession. It is only

natural to expect, therefore, that as time goes on men and money will

be more and more employed by Britain in the development of its rich and
varied resources. Already millions have been invested, and some of the

best brains of our time have been active in devising means by which
the latest results of science in every department may be applied to the

expansion of its vast natural wealth. Now, since Egypt is above all an

agricultural country, the outstanding interest of our subject is apparent.

Wheat and cotton—are not these words to conjure with on the ex-

changes of the world 1

Unless one has had actual experience, it is difficult to grasp the con-

ditions under which agriculture is carried on in Egypt. Try to picture

a country as flat as a billiard table, surrounded by an ocean of wind-
tossed sand and traversed by a single brown-toned vein. This singular
" island " is known as Egypt. Geographically, Egypt is a country in

north-east Africa extending from the Mediterranean to the first cataract

of the Nile at Assuan. Geologically and ethnologically, however, Egypt
consists of the stretch of land overflowed by the Nile— a groove worn in

the desert by the mighty river.

Soil.—The flat lands bordering the Nile are coated with a relatively

thick layer of alluvium, consisting of an argillaceous earth brought down

VOL. xx. 2 S
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and deposited by the river. This fine loam is more or less mixed with

sand blown from the deserts by the tempestuous simoons, and the whole

constitutes the Egyptian soil, which varies considerably in depth. Near

the banks it is as thick as 30 feet, and thins away towards the desert.

Strange to say, no signs of stratification are to be found in these

sedimentary deposits, and, moreover, what are seemingly synchronous

deposits show great variations within limited areas.

Climate.—The climatic conditions are remarkably favourable for the

cultivation of all classes of crops. This is largely owing to the clock-

like regularity of the atmospheric changes and to the mildness of the

air. To animal life the climate is very trying—the recurrence of

epizootic epidemics has been the bane of the country from time imme-

morial. The great scarcity of rain causes an almost total absence of

woods and forests—a feature of the Nile valley landscape which even

the most casual observer remarks. Since the canal irrigation scheme

has come into operation tree-planting is becoming increasingly common,

and some day we may see Egypt with woods of her own, and no longer

dependent on the mountains of Lebanon for her supplies of timber.

Animals.—The absence of forests accounts for the want of "big

game " ; indeed, the fauna of Egypt is very poor. The crocodile and

the hippopotamus, once so typical of the country, have been driven to

seek a home nearer the tropics, but hyaenas, jackals, wolves, foxes, and

some smaller animals still find a precarious subsistence. Reptiles abound.

The " plagues of Egypt" are not a thing of the past, for the country still

swarms with poisonous serpents of all kinds, dangerous spiders, scorpions,

and various troublesome insects, such as locusts and mosquitoes.

The fellah.—There is one other factor which must be considered,

and that is the native Egyptian. The native farmer of to-day is of a

totally different race and temperament from the*"ancient Egyptian. He
is infinitely worse in every respect. The agriculturist of the time of

the Pharaohs brought to the aid of nature great skill and ingenuity.

With truth we may say that to him agriculture was a science. Did he

not regulate his water-supply by means of dams and canals, and irrigate

his fields by the Archimedian screw 1 He wras an engineer, a land

surveyor, a chemist, a botanist. But the modern ' ;

fellah " has little

knowledge and less energy : he is weak in initiative : his motto is

" Kismet." When the late Mohamed Ali Pasha was anxious to spread

the cultivation of cotton over the country—for though cotton, according

to Pliny, was grown in Egypt from the earliest ages, it had died out for

some unaccountable reason, and was reintroduced in 1821, probably

from Bourbon by a certain Jumelle—he ordered cotton seeds to be dis-

tributed amongst the farmers. Severe measures were to be meted out

to those who failed to plant the seeds. The fellaheen did sow the seeds,

but previous to doing so they boiled them ! The cause of the failure

having been discovered, and a number of the farmers having been

hanged, a fresh supply of seed was given away. This time they were

terrified lest the crop should not be a success, and now the native is a

lost man without his cotton.

Let us now consider what the chief crops of Egypt are and how they
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are reared. Herodotus called Egypt " the gift of the liiver." To-day

the country is more than ever dependent on this noble stream, which

regulates alike the seasons and the growth of the crops.

Rise and fall of the Nile.—Putting aside the temptation to describe

its upper reaches, we shall restrict ourselves to the part germane to our

subject—the Nile proper, which, starting from the rocky barrier at

Assuan, flows almost directly north, until near Cairo it bifurcates into

two main streams—the Damietta and the Rosetta, and gives rise to the

Delta of Deltas. One might wonder how it happens that this river

does not run dry after flowing for so many wreeks amidst a sun-scorched

and ever thirsty desert, and without being augmented by a single tribu-

tary stream. This might be the case with another river, however large,

but the Nile is no longer an ordinary river, but a huge sea like belt of

rushing water. Thus, after making a fair allowance for loss by evapora-

tion and percolation, if you examine its two mouths you find that there

also the Nile is as majestic and imposing as it is near its source.

Do not think, however, because the daily discharge is so enormous,

that the level of the water is the same all the year round. In this, as

in the case of smaller rivers of the kind, we have a wet season as well

as a dry one. During "High Nile " some eight hundred thousand million

cubic yards are poured daily into the Mediterranean. A most remark-

able phenomenon is the regularity of the increase and decrease of the

Nile, which is fed by the heavy tropical rains. These begin in the early

spring, the rushing waters inundating the large lakes and flooding ex-

tensive marshes. The aquatic plants which during the dry season covered

these great swamps, together with the "sudd" formed in the river bed,

are swept down by the furious torrent, and before long they become so

thoroughly incorporated with the water of the river that they give it a dark

green colouring, hence the name Ma-el-Hadra, About the middle of June

these pestilent waters arrive in the heart of the country, and by the end

of the month reach the delta. Three weeks later the red waters appear,

and this constitutes the beginning of the annual flood. The maximum
of an average of 36 feet at Thebes and of 25 feet at Cairo is reached at

the end of September, and by the middle of October a visible decline

sets in. By January the waters have diminished by half, and in April

have subsided to their minimum.
Composition of Waters.—Just as the Nile undergoes all these changes

of water level, its chemical composition also keeps on varying. Thus

the green waters already mentioned abound in organic matter, and in

nitrogen. On the other hand, the red waters of the flood contain a

high percentage of fine mud in suspension. It is this alluvium which

has given rise to the Egyptian soil by annually adding a layer of 1 m.m.

of fine earth to the surface soil. It is unfortunate, however, that though

this suspended matter of the red waters contains a considerable amount
of organic matter—often amounting to nearly 1 6 per cent.—the quantity

of nitrogen present should be only "01 to '07 per cent., a quantity by no

means sufficient for a good soil. I may add that the Nile water as well

as the alluvium, though notably rich in potash and phosphoric acid, are

very deficient in nitrogen, which is added to the soil in Upper Egypt
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by the frequent growing of leguminous crops (usually consumed in the

field), and in Lower Egypt by the addition of manures, the principal of

which is the Sabah Baladi (farmyard manure), Sabah Koufri—mostly

derived from the organic remains of ancient decayed villages, but

now practically exhausted, Tafl—a nitrate fertiliser derived from beds

between Keneh and the first cataract—and various other artificial

manures, such as superphosphates, sodium nitrate, etc.

Seasons of Crops.—The agricultural year in Egypt is divided, accord-

ing to the rise and fall of the Nile, into three distinct periods

:

1st. The Shitwi or Winter Season, which extends from the month

of October to the month of May, and sometimes to July. The chief

crops cultivated during this period are : cereals, beans, berseem (clover),

helba, poppy, flax, vetches, safflower, and several other minor crops

and vegetables.

2nd. The Sefi or Summer Season, beginning with March and ending

with October or November. During this season some of the most im-

portant Egyptian crops are grown. The commonest of these are

:

cotton, sugar cane, sesame, rice, hennah, indigo, earth nuts, melons,

and vegetables of all kinds.

3rd. Last comes the Nili or Flood period, which extends from August

to the end of October. This is the period of High Nile. Millet and

maize are the chief crops grown, though others mentioned under the

preceding season, such as cotton and sugar cane, are also under

cultivation.

Irrigation.—The subject of irrigation is one of the most vital im-

portance to the Egyptian agriculturist. The country is divided into

three great divisions—El Said or Upper Egypt, Misr el Wustani or

Middle Egypt, and Misr el Bahari or Lower Egypt. Middle and Upper

Egypt extend from the Barrage near Cairo to Wady Haifa, whilst Lower

Egypt consists of the northern part of the country including the Delta.

Basin Irrigation.—The irrigation of Upper and Middle Egypt is of

the type known as " Basin Irrigation." The country, with the exception

of some divisions, such as Fayoum and the land traversed by the

Ibrahimieh Canal, is divided into basins by earthen dykes, which run

transversely to the direction of the river, starting from its banks and

reaching the end of the arable land bordering the desert. Another set

of dykes which runs parallel with the river along the bank encloses the

basins on the river-side. In some places certain communities have made

further subdivisions, have surrounded their property with dykes, and

have thus made, so to say, private basins, which they can irrigate

at will, whose water-supply they can control independently of the

main basin.

Recently, however, there was a general outcry for perennial irriga-

tion, which, aided by a skilful management in rotating crops and

manuring, could produce two or more crops per annum. It was this

that first induced certain landowners to have recourse to wells in order

to secure the continual supply of water indispensable for the cultivation

of a great variety of crops. But as the land tended to deteriorate in

quality where water from wells was used for the crops, the Government
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compelled these farmers to flood their lands once every three years with

the waters direct from the Nile, after the system of basin irrigation.

There are altogether one hundred and three basins on the left and
sixty-two on the right hand side of the river, covering an area of about
two million acres. The basins vary considerably in size. Some basins,

such as Maasra, are very small, being about five hundred acres, whilst

others, viz. Delghaoui and Koushasha, consist of nearly fifty thousand
acres. All the basins communicate with one another by means of

regulators, which enable the irrigation officers to control the supply and
discharge of each basin.

Each basin is provided with one or more canals, which are dug some
10 ft. above low-Nile mark and as many feet below the level of the

country. These canals often serve the double purpose of feeders and
drain canals. The flooding of the land begins in the upper basins from
the 10th to the loth of August, and is completed by the 1st of October,

when the escapes are opened and the water runs back into the river. In

the northern basins filling begins by 1st October, emptying in the

middle of November, and the land is ready for sowing at the first week
of the following month. The irrigation of the basins, however, mostly

depends on whether the flood is an early or a late one. Generally the

inundation begins when the Assuan gauge measures 14 pics, although in

order that all the basins should be flooded a height of 16 pics is strictly

necessary. Formerly, if the flood had been exceptionally Ioav, so that

there was not sufficient supply of water, extensive areas of land were left

unwatered—in others words, uncultivated—though by first inundating

the southernmost basins, and then discharging their contents into the

basins of the lower series, the disastrous effects of a dry season were

greatly restricted.

Since the construction of the great Assuan dam, however, this is

no longer feared, because at the very lowest possible flood there will be

sufficient water to irrigate easily all the lands of Upper and Middle

Egypt. Even the high lands which lie next to the banks of the river,

which are so high indeed that they cannot be watered but by artificial

means, need no longer fear to be left unwatered.

The means by which the basins are filled is very simple. When the

time of the flood has come, the regulator of the main feeding canal is

opened, and the water passes to the furthest and lowest basin lying next

to the desert. When this is filled to a height of one metre (over 3 ft.), the

small regulator belonging to this special basin is closed, and the same
operation is carried out with the preceding basins, till ultimately the first

and highest basin is also filled. Then after the water has stood on the land

for a fixed period, and deposited its alluvium, the surplus water lying on the

basins is allowed to run back into the river, which meanwhile has fallen

so much that it is ready to receive the returning waters. The emptying

of the basins is very simple indeed, considering that the bulk of the

water has during forty days diminished by one-third of its original

volume, and also has been freed from the alluvium which, when present,

is very often liable to block canals and regulators if the water is not

skilfully managed. During the time that the basins are filled, should



566 SCOTTISH GEOGRAPHICAL MAGAZINE.

any one of the dykes break, all the subsequent embankments are

destroyed, and an overwhelming inundation in the lowest basins is the

result. This, besides being occasionally caused by a very high flood, is

more frequently due to faulty or badly constructed regulators and

canals.

Crops under Basin Irrigation,—The field crops generally grown under

basin irrigation are those which need no watering in the course of their

growth. Thus cotton, sugar cane, and rice, which are plants needing

frequent waterings, are unknown to regions where water is not available

during the summer months. The commonest crops cultivated in the

basins are the following : beans, wheat, barley, lentils, lupins, chick

peas, berseem (of a short duration), millet—in the high lands, poppy,

indigo, safflower, and lettuces grown for seed. If berseem is to be sown,

the land is not left to dry, but the seed is thrown broadcast on the mud,
and covered by passing over the land a flat board of wood known as

Loh. In the case of the other crops above mentioned, the soil is allowed

to stand for nearly a fortnight, when the seeds are sown and covered

either by harrowing or by tramping of men and farm animals, and by
passing over the land branches of trees. Except occasional weedings, no

other after-cultivation is ever applied to the land, and even manuring is

in the majority of cases an unknown process.

Advantages of Basin Irrigation.—The advantages of such system of

irrigation are numerous

:

1st. The great amount of silt annually deposited enriches the soil,

serving to a certain extent as a general manure.

2nd. Large quantities of water passing downwards by percolation

wash away the injurious salts so abundant in certain soils in Egypt.

3rd. There is comparatively very little loss of soil in the canals,

drains, roads, etc.

4th. As there is generally only one crop taken annually from soils

under such kind of cultivation, the land is not liable to be exhausted.

5th. The climate is favourably affected by this system.

6th. Considerable money is saved by not having to use manures.

7th. Comparatively little stock is required, which fact means a great

deal in a country where the rearing of animals is most difficult and

expensive.

8th. And "last, but not least," for the native at any rate, very

little cultivation is required, hence unnecessary fatigue and waste of

energy is dispensed with.

This system, therefore, is obviously full of advantages, though in

reality it is by no means ideal. The great objection which weighs

heavily against it is that only one of a limited number of crops can be

grown in a year ; whilst cotton and sugar cane, which are by far the

predominating Egyptian field crops, cannot grow under this system of irri-

gation, and others again—such as berseem—do not give their full return.

And when we remember that the yield as a whole is comparatively

small and taxes very high, then this system, with all its advantages,

especially at " high times," is most discouraging, and canal irrigation

greatly desired.
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Irrigation of Lower Egypt.—A system of partial basin irrigation was

in operation in Lower Egypt till 1820. Maize was grown in the high

lands during flood, and these high lands were thoroughly washed at long

intervals by an unusually high Nile. The low land was under basin

irrigation, and the whole country was intersected by the dykes of the

numerous basins. Mahamed Ali Pasha ordered the embankments to be

destroyed, and in their stead canals to be excavated capable of carrying

the low as well as the high level water-supply of the river, thus enabling

the cultivation of summer crops and kindred vegetables.

Canals of Lower Egypt.—The canals which were excavated were of

two main types :

1st. The Sen" or Summer Canals, which are as large as small rivers,

and deep enough to carry the Nile water even at the lowest period.

Such canals are but few, being too costly to excavate. As an example of

this type of canal, I may cite the Mahmondieh Canal, which supplies the

county of Behera and the town of Alexandria with water.

2nd. The other kind of canal is known as Nili or Flood Canal.

These are very shallow, being oidy 6h ft. below the level of the country,

in contrast to the Sefi Canals, which are not less than 20 feet. Such

canals are only capable of carrying water during the flood season,

becoming dry during the rest of the year. The water they carry in the

majority of cases is applied to the soil as flush water, that is, without

the aid of artificial means.

To Mohamed Ali Pasha is due the credit of encouraging perennial

irrigation on a large scale. He was undoubtedly a clever and able man,

and would have probably done more good during his reign had he been

better versed in the achievements of the then civilised world. From

the very first he saw the importance of barrages and reservoirs. Want
of money prevented him from proceeding with the construction of

reservoirs, but both he and his chief adviser were cognisant of the need

for providing a supply of water for use in summer, and for forming

barrages to conserve the water in the bed of the river when the flood

subsided.

A great error was committed in destroying the old dykes in Lower

Egypt. If these had been preserved, the country might have been

irrigated occasionally on the old system, and so have enjoyed alike the

benefits of the system so necessary for the growing of cotton, and also of

the older plan, whose advantages we have already enumerated. As it is

to-day, there is no longer that rich alluvium to be deposited on the land,

which deposit embodied the wealth of the Egyptian soil. Shortly after

the perennial system had been adopted in the middle zone of the Delta,

there was a badly needed return of at least a " Partial Basin Irrigation,"

as there were thousands of acres which, though formerly quite fertile,

were now during summer glistening white like snow and were visibly

deteriorating.

The first attempts of the Egyptian Government to construct barrages

were comparative failures, so that the question of reservoirs was put in

the background once the supply of water already at their disposal was

not all used. But whenever it was proved that a great barrage
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could be made a success, the Government were prepared to consider the

financial outlay involved in the formation of reservoirs. Thus it was

soon after that the famous engineer, Sir William Willcocks, was intrusted

with the designing of a reservoir which was to be the wonderful Assuan

dam.
The Assuan Dam.—The Assuan Dam, as it is called, is a work of a

type quite unique and new to the world, being quite sure to mark "an

epoch in dam building."

It seems quite incredible that the flow of this gigantic element, the

once feared and worshipped Nile, whose dashing waters once defied every

obstacle and often endangered the whole country, should at last be

regulated by a single pair of human hands. Yet this is the case. And
not to the Nile alone does this apply. As Sir William Willcocks truly

remarks :
" There must be sites on the torrential rivers of the arid and

semi-arid regions of South Africa, Australia, and North America where

dams of the type of the one at Assuan will supply a want which has long

been recognised. A reservoir dam which will allow the early floods laden

with deposits a free and unimpeded passage, and which will afterwards

make captive the comparatively clear waters of the terminal inunda-

tions and early percolations, and store them for subsequent use, ought to

put new life into many abandoned projects for perennial irrigation. But

the provision of perennial irrigation is not the only object for which this

type of dam may be employed. Provided with its numerous flood

openings, it may be looked upon as a weir capable of controlling the

mightiest rivers in flood just as ordinary weirs control them in times of

low supply. It may thus be utilised for the regulation of flood supplies

of rivers and for their employment in basin or inundation irrigation."

In the final design of 1895, the dam was provided with one hundred

and forty under sluices and forty upper sluices. The length of the dam

is practically a mile and a quarter, and it forms a more or less straight

line across the cataract, although it was meant to have been built

following the hardest and soundest rock across the river. This dam is

supposed to store thirty-five milliards cubic feet of water, but we are told

that " Egypt has to be congratulated on the fact that when it thought it

had a dam capable of impounding thirty-five milliards of cubic feet of

water, it has in reality a dam capable of impounding seventy milliards."

This amount is just a little over one-third of that which is needed

for the full development of the Nile valley. With a few more works

and changes performed in the sources of the river, the two hundred

milliards of cubic feet of water required will easily be obtained. And
thus future Egypt will no longer be harassed with anxieties as to low

floods and their fatal consequences. Then all the huge areas of land

which now lie barren, covered with poisonous efflorescences, will be

thoroughly washed, and not an inch of land will be devoid of cultivation.

The old system of cultivation will give place to a new one under which

lands are certain to be revolutionised with results beyond those the

most sanguine ever dreamt of. And some day in the near future Egypt

will stand once more above all other countries, and, with its dry climate,

its natural advantages, and the security afforded, will become the modern

Garden of Eden.
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THE IMPROVEMENT OF THE UPPER NILE. 1

Sir William Garstin has recently published an elaborate and most

beautifully illustrated report on this subject, containing both a detailed

account of the region of the Great Lakes and the basin of the Upper
Nile, and also a number of proposals for the improvement of the river.

The descriptive portion of the report, which sums up the observations

alike of Sir William Garstin himself and of other explorers and travellers

in the region, will doubtless become the standard work of reference on

the Nile basin, but it is of course the practical proposals upon which

immediate interest will be concentrated. Before proceeding to consider

these, however, it may be well to sum up Sir William's account of the

sudd in the Bahr-el-Gebel and Bahr-el Ghazel, which is so important

a factor in the problem. In the Map on p. 574 the swamps and sudd

country are shaded.

Nature and Origin or the Sudd.

The nature of the sudd varies much in the Bahr-el- Ghazel and the

Bahr-el-Gebel. In the Bahr-el-Gebel, the main factors are the papyrus

(Cyperus papyrus), the common reed or "bus" (Phragmites communis), and

"urn soof" (Panicum pyramidale), which like Phragmites is a grass,

while the papyrus is of course a sedge. These three, with the earth

adhering to their roots, form the real obstruction, but mingled with them
there occur such swimming plants as Azolla, a member of the fern

alliance, Utricularia, or bladder-wort, a flowering plant, and others. As
to the cause of the sudd, it is to be noticed that for 400 kilometres of

its course, between Shambe' and Lake No, the Bahr-el-Gebel traverses a

series of marshes. " South of Shambe, the river has never been known to

be blocked. On either side of the channel, in these immense swamps,

extend large shallow lagoons, some of them covering several square kilo-

metres of area. These lagoons are surrounded on every side by a

luxuriant growth of aquatic plants, consisting chiefly of the papyrus,

and the grasses named above. All these plants grow in water, but not

in any great depth. The "Um-soof" and "bus," again, will not stand

such a depth of water as will the papyrus. This last attains a height of

from five to six metres, with fibrous roots which strike deep into the

ground. The "Um-soof" rarely exceeds 1'5 metres in height, and its

roots do not extend so deeply as do those of the papyrus. They are,

however, very tough and difficult to break or cut through. These roots

are bedded in the soil below the water, but the strong gales which blow

in these regions loosen their hold to a large extent. If such a storm be

accompanied by any rise of the water-surface, large masses of these

plants are set free from their original position, and begin to float on the

surface of the lagoons. Their roots form such a tangled mass, that

1 Report upon the Basin of the Upper Nile, with proposals for the improvement of that

river, by Sir William Garstin, G.C.M.G.. to which is attached a Repoit upon Lake Ti-ana

and the Rivers of the Eastern Soudan, by Mr. C. Dupuis. With Maps and Apptndices.

Cairo : National Printing Department. 1904.
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large quantities of the earth iu which they were embedded, remain

clinging to them. These act as ballast and, when the island of papyrus

or reeds is detached and, under the influence of the wind, is set drifting

about the lagoon, the weight of this earth retains the plants in their

vertical position. Their roots, the moment they reach a shallow, act as

anchors, and speedily strike down again into the muddy bottom of the

lake. Large masses constantly change their position in this way. If

the storms cease, they remain where they are. Unfortunately, at the

commencement and end of the rainy season, stormy weather is the rule

rather than the exception. At such seasons, large areas of the marsh
vegetation are in motion, driven hither and thither by the wind.

" The Bahr-el-Gebel has no banks whatever, and is, as a rule, separated

from the lagoons merely by a narrow belt of papyrus. In many places

it is in connection with them, and the water of the lakes flows in and

out of the river, according to the level of the latter. As the stormy

season in these latitudes heralds the approach of the annual rains, the

rise of the river follows very speedily. The channel of the Bahr-el-

Gebel being only of sufficient section to carry the low-water supply, with

the first rise in the levels the river spreads over the marshes, flooding

them in all directions, and increasing the depth of water in the lagoons.

It thus causes the areas of reed, already detached by the wind, to float

still more easily. The continuous gales which prevail set hundreds of

acres of these floating masses moving in one direction. Eventually they

reach a point on the river where they are forced into the channel. Once

there, the current speedily carries them downstream. Ere long their

course is arrested by a projection on the edge of the channel, or by a

sharp bend. It may happen that an area of reed, several acres in

extent, bursts into the river in a large sheet, and, in such a case, it must

necessarily be arrested at the first point where the section is contracted.

The result is that the channel is quickly blocked, though, perhaps,

not at first to any great depth. Masses of weed, however, follow one

another in succession, brought down by the stream. The section of the

channel being reduced by the first obstruction, the velocity of the water

rapidly increases, and these masses, following the easiest course, pass

under the obstacle thus created. Each fresh mass arriving is sucked

underneath those originally arrested, until at last the whole becomes

wedged into one solid block, composed partly of earth and partly of

stalks and roots of papyrus and reed, broken up by the extreme com-

pression into an inextricable tangle. So great is the pressure applied

by the water, that the surface of the block is often forced several metres

above the water level, and is seamed by alternate ridges and furrows.

The thickness varies greatly, according to the conditions and the section

of the channel. In some cases it is not more than 1'5 to 2 metres, but

it not infrequently obtains a thickness of 5 metres below water, and

occasionally as much as 7 metres have been observed. Underneath this

bar, the river manages to force an outlet, but with the velocity increased

proportionately to the smallness of the aperture. At the same time, the

upstream level rises, flooding the marshes in every direction, the water

making use of any side channel that it can find. In time, doubtless, if
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left to itself, it would desert its original course, and the stream would
take an entirely new direction, the original channel becoming per-

manently blocked. It generally, however, happens from natural causes,

such as strong winds, or increased heading-up of the water, that these

blocks burst, and the obstacle is carried away. On such occasions a

great wave passes down the channel, carrying everything before it, and

sweeping away any similar blocks which may have been forced down-
stream. Only in this way can the self-clearance of the sudd in certain

years, which has undoubtedly occurred, be explained. Many of these

blocks extend for a considerable length, some being as much as 1700
metres long. It is easy to understand that such closure of the river

channel causes not only a complete bar to navigation, but also a very

serious obstacle to the free passage of the water. More than this, each

block thus formed assists in the formation of others, by raising the

water-level upstream, and thus assisting the flotation of further areas of

papyrus and reed, much of which finds its way into the river.

" The movement of these great masses of weed and the way in which

they burst into the river bears a striking resemblance to the descriptions

given of an ice-field when in motion. Their steady and resistless move-
ment, the manner in which the fields break up, and the way in which

they pile upon one another when an obstruction is encountered in their

course, recall irresistibly what travellers relate of the action of the ice-

floes when the pack is breaking up."

The sudd in the Bahr-el-Ghazel is of much lighter consistency, and

is easier to remove. It consists chiefly of the smaller swimming plants,

such as Azolla, Utricularia, and so on, which are produced in Lake
Ambadi and other shallow lakes to the south. At the beginning of the

rainy season these plants are carried downstream and form small

obstructions, but the velocity of the river is low, and therefore the

masses of sudd are not compacted together into blocks as in the swifter

stream. Again, on the Bahr-el-Ghazel the papyrus and reeds do not

extend on either side to any distance, nor are there large lagoons close

at hand. The result is that the Bahr-el-Ghazel is only rarely blocked,

and that never for any length of time, while, as is well known, the

masses of sudd in the Bahr-el-Gebel form very dangerous blocks to

navigation. More than this, careful measurements have shown that an

enormous loss of water takes place in the sudd marshes, due both to the

wastage caused by the evaporation in the swamps of this region, and to

the separation of the stream into many subsidiary channels, in which it

loses much of its surface-slope and velocity, while much of the contents

of these streams are lost by absorption due to the dense growth of water-

weeds through which they have to force their way. Some details in

regard to this loss were given in Mr. Percival Waite's paper in our

September issue, so that without further discussion we may pass on to

consider Sir William Garstin's proposals for improving the Nile supply.

The Improvement of the White Nile.

The problem to be solved is twofold—the increasing of the supply
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of water both to Egypt and to the Soudan during the summer, and the

author considers that it will be best solved by reserving the waters of

the Blue Nile for the benefit of the Soudan and the waters of the White
Nile for Egypt. Taking the latter river first, two schemes for its im-

provement are suggested. The first is the regulation of the great lakes

which feed it, and the second is the prevention of the loss of water in

the sudd marshes. Sir William Garstin shows that from the engineering

point of view—apart from difficulties as to labour and supplies—there

would be no great difficulty in regulating the discharge from the lakes;

but meantime such a scheme can not be regarded as of great practical

value in view of the fact that as it is the greater the amount of water

which enters the Bahr-el-Gebel the greater the proportion of loss, and

that therefore until means have been found of utilising the existing

water of this river to its full, the lake question is hardly worth con-

sideration. Detailed investigation has shown that this problem is much
more difficult than it apjjears at first sight. To make the difficulties

clear it is necessary to consider for a moment the causes of loss in the

Bahr-el-Gebel, and the regions where it is most pronounced. Very

careful measurements have shown that a great part of the loss of the

flood water takes place between Lado and Bor, i.e. before the beginning of

the sudd marshes (see Map). The cause is the fact that at the flood season

the whole region practically from Lado to Ghaba Shambe is converted

into a huge reservoir, the river everywhere overflowing its low banks.

The effect of this reservoir is to produce the constant flow of the Bahr-

el-Gebel, but at the expense of an enormous loss by evaporation of the

flood water before the river enters the sudd country at all. An obvious

suggestion is that the river north of Ghaba Shambe should be so embanked

that this loss of flood water is obviated, but if this were done and the

flood water poured undiminished into the sudd country, the result would

probably be to cause disastrous flooding, and to liberate large areas of

sudd grasses, which would float downstream and possibly produce serious

blocking. The main object would therefore appear to be to retain the

regulating effect of the great natural reservoir upstream of Ghaba Shambe
during the flood season, while endeavouring to prevent the wastage of

water during the dry season. The first problem therefore is to devise a

means of conveying the summer water from Lado to Ghaba Shambe
without serious loss, and at the same time to avoid interfering with the

spreading and wastage of the flood water. Above Ghaba Shambe the

chief loss in the summer water is produced by the separation of the stream

into subsidiary channels and the spilling into the adjoining marshes

and lagoons. It is suggested that the subsidiary channels and the spills

might be closed by low banks which would confine the summer water,

while offering no barrier to the lateral spreading of the flood water. This

might be effected by driving in stakes and wattles, or possibly by plant-

ing ambatch (Herminiem elaphroxylon) , a Leguminous plant which grows in

the water in straight lines bordering the channel, which resemble rows

of poplars. It seems probable that in some such way the Upper Nile

could be so trained as to deliver its waters during the dry season at the

head of the Bahr-el-Zaraf, without any serious diminution of the volume
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passing Lado, and this without any interference with the existing natural

regulation of the flood water.

The next point to be considered is the best means of passing on the

summer water through the great marshes north of Bor without any
serious diminution of volume. The most natural way to effect this

would appear to be to improve one of the two main branches, that is the

Bahr-el-Gebel or the Bahr-el-Zaraf, and render it capable of carrying the

full discharge. But there is another plan, which, if it prove to be
feasible, would probably be far more effective. This is the construction

of an entire new channel from Bor (see Map), on the Upper Bahr-el-

Gebel, to the point where the Sobat joins the river. The distance

between these two points, in a straight line, is about 340 kilometres.

The advantages of such a scheme are great. The entire swamp region

would be avoided, the floods in that region might cover the marshes
unchecked, and the channels might be allowed to be blocked by sudd,

without affecting the new channel. Again, the loss by evaporation would
be diminished, the distance to be travelled by the water would be greatly

reduced, and navigation would be facilitated, while the discharge in the

channel would be under complete control, as a regulating lock would be
built at the point where it left the main river. A similar but larger

regulator would also be built across the Nile at Bor. If this proposal

were carried out, then as a part of the same scheme the work of regula-

tion of the Great Lakes might be begun. This drastic scheme may
prove not to be feasible owing to differences of level and other causes,

but if it were feasible it would be much more effective than the alterna-

tive one of improving either of the existing channels. If this latter

course, however, has to be adopted, then the improvement of the Bahr-
el-Gebel should be undertaken with a view to utilising it as the line for

navigation, while it would probably be necessary also to improve the

Bahr-el-Zaraf in order to make it carry part of the summer water.

These various proposals may be summed up in Sir William Garstin's own
words as follows :

—

" (a) To prevent waste in summer, by closing of all spills, and barring

all branch channels, the latter by earthen dams, or small masonry regu-

lators, between Gondokoro and Ghaba Shambe. Also to try the experi-

ment of planting ambatch, as a means of closing the channels. The
summer water would then be confined to one single stream, while the

floods would rise over the valley, and form a great basin, as at present.
" (b) To study the possibility of excavating a completely new channel,

for the summer water of the Upper Nile, on an alignment running
nearly due north and south, from Bor to the Sobat junction with the

White Nile. If the levels permit of it, this project should be carried

out in preference to any other. The channel should be designed to

eventually carry 1000 metres cube per second. A regulator and lock

would be built at the head, and another regulator across the Nile,

downstream of the new outlet.

" (c) If proposal (b) should turn out to be impracticable, then, but then
only, measures should be taken to improve the Bahr-el-Gebel, through
that portion of it which traverses the great marshes, i.e. from Ghaba
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Sbambt- to Lake No. by cutting off the worst of the existing bends, and by
closing the connections between the river channels and the great lagoons.

It is indispensable, under such circumstances, that tins river shall be kept

free from all blocking by sudd, not only because it would have always to

remain the navigation channel between the White Nile and Gondokoro,

but also because it would be imperative to prevent any tendency of the

flood water to burst out in the direction of the Bahr-el-Zaraf.

"The Bahr-el-Gebel would thus, as it does at present, convey about

half the summer discharge at Lado to the White Nile, and, even when
the river was at its maximum, this discharge would remain constant.

" (d) Again, if (b) is found to be not feasible, then the best project

will be to widen, deepen and embank the Bahr-el-Zaraf throughout its

length by means of powerful dredging plant, thus rendering it capable

of carrying the balance of the summer water passing Gondokoro, and

discharging it into the White Nile at the present juncture of the two

rivers. By this means the waste which at present occurs at Lake No
would be avoided, and the water would be brought down, from the south

to the north, with comparatively little loss. Another great advantage

of this scheme would be, supposing that the Bahr-el-Gebel did get

temporarily blocked by sudd during summer, an alternative channel

would exist capable of carrying a considerable, probably the greater,

portion of the summer supply. A regulating head would be built for

this river, at the point where it leaves the Upper Nile, which during

flood would be closed entirely. At this period of the year the Bahr-el-

Zaraf would remain dry, except for the drainage water which would
enter it, controlled by inlets in the banks, from the right and from the

left. If it were found unadvisable, owing to the difficulties caused by
the marshes, to construct this head at the point where the Bahr-el-Zaraf

takes off from the Upper Nile, it might be possible to utilise the

channel, named by Mr. Grogan the Gertrude Nile, and continue the

remodelled Zaraf up to the high land at Bur, where a head could without

difficulty be constructed.

"(e) Once the channel for the summer water had been satisfactorily

completed, the schemes for regulating on the outlets of the Victoria and

Albert lakes should be put in hand, in order that a constant discharge

of a thousand metres cube per second should be poured into the White
Nile during the season of lowest supply."

A reference to the Map, which shows the proposed new channel for

the Bahr-el-Gebel, will make the nature of the above proposals clear.

The Improvement of the Blue Nile.

The next problem for consideration is whether the Blue Nile cr.n be

utilised to improve the summer supply of water for the Soudan. The
problem in this case is rendered specially difficult owing to the fact that

political as well as physical questions are involved. (1) By far the best

and most certain method of increasing the Blue Nile supply, during the

months preceding the annual rise, would, according to Sir William, be by

the construction of regulating works at the outlet of the river from Lake

Tsana, using the lake as a storage reservoir under adequate control.
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Calculations made by Mr. Dupuis, of the Egyptian Irrigation Service,

show that about 55 per cent, of the total water entering the lake is

lost by evaporation, the remaining 45 per cent, being carried off by the

Abai. Mr. Dupuis believes that the works necessary for the regulation

of the lake would not be of any very great difficulty, and the water which
would be obtained would undoubtedly be of the greatest possible use to

the countries bordering the river. But unfortunately there is very little

chance meantime that any such work will be carried out, so that it is

necessary to consider alternative proposals.

These are numerous. One is the suggestion that (2) an open barrage

should be constructed in the vicinity of Wad Medani. This would
involve the construction of a system of canals, east and west of the river.

If this were done it would probably be possible to grow cotton in this

region, and the development of the district would be greatly assisted if

a line of light railway were run to Khartum, there to connect with the

Berber-Suakim railway. (3) A further suggestion is that a dam should

be constructed at the head of the Rosaires rapids, thus producing a

reservoir of limited capacity, which would increase the water-supply

during the months of December, January, and February. (4) A dam
might also be constructed in the Atbara river near Kashim-el-Girba,

which would irrigate the land in the northern reaches of the river.

Again (5), the waters of the river Gash, which now lose themselves in

the sands in the vicinity of Kassala, might be stored in a large circular

basin and used for purposes of irrigation in the vicinity of Kassala.

(6) Finally, the rivers Dinder and Rahad and the upper valley of the

Atbara demand careful study with the object of ascertaining whether it

would be possible to construct upon all or any of them storage reservoirs

for irrigation purposes. Of these projects those of most immediate

importance are those for controlling the river Gash and for constructing

a barrage in the vicinity of "Wad Medani.

To the north of Khartum, and between that place and Berber, the

conditions are entirely different from those on the Blue Nile, and more

nearly resemble those of Upper Egypt. In this region the best plan for

improving the land would be the erection of pumping stations, and

possibly the construction of basins in certain selected tracts.

We cannot follow SirWrilliam Garstin here into the discussion of the

financial and other questions raised by his proposals, but this brief

account of them may fitly be closed in his own words—the words in

which he sums up the aims of his whole investigation :

—
" To rescue the

Upper Nile from the marshes in which it has lost more than half its

volume ; to control and regulate the great Equatorial lakes, making them

add to the flow of the river at will'; to cause the waters of the Blue Nile

to rise and irrigate the fertile tracts through which they pass ; to secure

to Egypt a constant and sufficient supply for the entire area between the

cataracts and the Mediterranean ; to free that country from the ever-

present danger of a disastrous flood—these are tasks worthy of com-

parison with any previously recorded in the world's history, and which,

if successfully accomplished, will leave behind them a monument that

will probably endure long after all evidence of those erected by an

earlier civilisation shall have passed away."
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SOME FEATURES OF THE AUSTRALIAN INTERIOR.

By Robert M. Macdonald.

Among the many world spots which remain as portions of the special

province of the explorer, the Australian interior still takes its place.

Its features are peculiarly its own, and although the adventurous
traveller has no longer to contend with the hostility of savage tribes in

his attempts to reach the outskirts of the " Never Never," yet the hand
of nature is laid heavily upon him, and exerts a compensating influence

which renders his task by no means a light one.

As in Polar exploration the intense silence, which can almost be
felt, gives a pervading air of depression to those ice-bound regions, and
strikes the mind as one of its chief characteristics, so in the island con-

tinent a similar effect is produced by the monotonous flatness of the

country, by the vast extent of scrub and bushland, by the sun-scorched

plains that stretch in dreary undulations from the El Dorado of the west

to the pastoral downs which skirt the eastern seaboard.

Yet many of the features of this uninviting country are to be met
with in no other portion of the world, and an observant mind is well

repaid by an accumulation of unique information for the many incon-

veniences suffered while travelling through these parts.

Distinctive Flora.—From the more settled coastal districts, con-

spicuous by an excess of fertility, to the mulga plains of Western
Queensland and central South Australia, a distance of five to seven

hundred miles has to be traversed. The great pasture-lands which have
had such an effect upon the commercial interests of Australia, are out-

side the scope of this article, however, and it is therefore only the

distinctive nature of the flora met with in passing through the immense
tracts of bushland that we are able to touch upon. It can be easily

seen that the country here, from the nature of the soil alone, would be

incapable of supporting any but the very hardiest forms of vegetation.

Large tracts are of ironstone formation, dotted here and there with

burnt-out boulder outcrops, yet it is seldom that the mulga and gidgya,

which seem in the hardness of their wood to partake of the toughness of

the soil, fail to obtain roothold, and in some cases tendrils from their

roots have been found at a depth of thirty feet. This penetrating power,

however, is unusual, for the trees tend more to spread their roots in the

vicinity of the surface, in order to suck in the life-sustaining fluid which

so rarely falls in these parts. The gidgya is chiefly distinguishable by
its evil smell, which is especially noticeable when the atmosphere is at

all moist. It is this property which has gained it a reputation for fore-

casting the weather, although owing to the scarcity of rain it is seldom

that it has a chance to exert its special function in this respect. Like

most Australian trees it is shadeless, and its branches rise at the slightest

of angles from the perpendicular.

Its companion tree, the mulga, differs from it chiefly in the foliage

and the close texture of the bark. It has not the same degree of hard-

VOL. xx. 2 T



578 SCOTTISH GEOGRAPHICAL MAGAZINE

ness, and is in some respects more of the nature of a shrub, although in

good seasons it shoots up and becomes of fairly ample proportions.

During the drought, which for seven years devastated the large back-

block stations, reducing many once prosperous squatters and selectors to

penury, it proved of great use as a " feed " for the sheep, and many men
were employed in cutting it for that purpose. Had this been done
more extensively it is probable that a large portion of the stock might
have been saved, but the Australian is seldom in a hurry, even when his

best interests are at stake, and many of the settlers preferred to wait

for the rain which never came, instead of taking energetic action

at once.

Besides these two trees, which are the most general form of vegeta-

tion met with, may be found the briglow, bugwood, lapunya, lancewood,

cork, box, and bloodwood, the last so named from its light red sap, which

oozes in a thick stream from the bark when this is cut. Interspersed

beneath these we find the needlewood, whose leaves are of needle-like

structure, and the sandalwood scrub. The sandalwood, generally used

in countries where it grows to the dignity of a tree for the purpose of

decorative furniture-making, serves no such ornate purpose here. It is

of great use, however, in this pest-ridden country, for a few leaves placed

on the hot embers of the camp-fire cause a suffocating smoke, and emit

a pungent odour, which has the effect of clearing the place, for at least

a few yards, of the irritating mosquitoes.

The trees mentioned, with a number of parasitic growths which twine

their way among their branches, form a prominent part of the scenery

of those large tracts of bush which fringe the desert land. But marked
changes are made by the vagaries of the climate, and it is not unusual to

find a strip of country which was covered with vegetation a few months
later presenting the appearance of having been swept b}r a tornado of

destruction.

Some parts of this region the writer has seen which seemed to be

recovering from a long-continued drought. The ground was covered

with rank shallow-rooted grass reaching to the knees, while above waved
the branches of withered trees, stretching for miles in every direction.

A day later and a "buster," accompanied by a heavy dust-storm, scorched

the grass to the roots, and the bushland had the appearance of a dead

world, disturbed only by noisome snakes and deadly centipedes.

The caves of the interior.—That the present coastal districts and isolated

points in the interior are very much older than the rest of the continent

is easily proved. In many cases caves worn out by the action of water

have been found near the top of what are at present the highest points

of the county, and mammalian bones, with amulets and sacred stones

of the aborigines have been discovered there. Some of these caves,

especially those found in the interior, are of marked interest. Their

floors and roofs show clearly the action of Avater, while their height above

the sea-level gives an idea of their age. Bones of small animals,

many of which bear the imprint of teeth, probably due to the caves

being used as a home by the wild dingoes, strew the floor. Several of

these caves are to be found at the top of a bluff rising sheer from the
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Paroo river, but they contain no signs of having been used as human
habitations. About sixty miles further west, however, is an extraordinary

cave in the face of the sandstone, which bears marks of having been

made by other than natural agencies. It is approached through a narrow

gorge, and the scenery is of a much wilder description than is usually

found in Australia. At the bottom of the gully a sharp turn brings one

to a bluff rising sheer for two hundred feet from the ground. From
crevices in the sides of the rock a thick black matter exudes. This has

been found in other parts, and according to the simple-minded back-

blockers is " petrified nigger." It proved on examination to be merely

a resinous material of the nature of pitch, but how it came there, and
the process of its formation, is a matter difficult of solution. The cave

is situated in the centre of the cliff, and from the ground all that can be

seen is a number of roughly trimmed trees, blackened by time or smoke,

fitted into the face of the rock, and stopping all entrance from the front

in a manner similar to the bars of a cage or prison. I happened to find

the place by mere accident, as the entrance to the gully is so well con-

cealed naturally that one might pass it a thousand times without knowing
that anything of that nature was in the locality. At the time, I had

nothing with me to assist in scaling the face of the cliff, and on search-

ing round could find no other means of access. Going back a hundred

yards I managed, with some difficulty, to scramble up to the top of the

rock, but was still as far away from my object as before, and was forced

to return to the camp for a rope. On the second attempt I tied a rope

to a mulga tree on top, and with the assistance of my men was soon

dangling in front of the bars. The cave beyond was very much larger

than I had expected, and on trial I found one of the bars so rotten that

it came away in my hand, and gave me sufficient space to enter. The
other bars were exceedingly well preserved, and but for the one weak
spot I might have had considerable trouble in breaking my way in.

From the top of the cliff an excellent view was obtainable of the sur-

rounding country, and the height of the cave made it equally good for

this purpose, and suggested the idea that it might have been used by
the aborigines as a lookout station and a refuge from enemies in time of

pursuit. The back portion of the cave, which I examined by the aid of

a candle, showed unmistakable signs of having been excavated by human
hands. At one corner was a tunnel-shaped hole, large enough for a

human being or animal to push a way through. How far it extended

I cannot say, as the possibilities of it being infested by dangerous snakes,

or blocked at the end, prevented me from making any investigations in

this direction. In all probability it was the aborigines' mode of reaching

this strange cave. I was turning away from the spot when my attention

was attracted by an exclamation from one of my men who had followed

me down the rope. The cause of his outcry was not far to seek. In

one of the darkest corners the feeble candle light disclosed an ironstone

band running in the sandstone, which flashed and scintillated with

iridescent colours. The country around we knew to be of opal forma-

tion, and one of the purposes of our expedition had been the finding of

opaliferous country, but we little expected to be lucky enough to find
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such splendid indications in such a strange way. One thing puzzled me
very much, and that was how they disposed of the excavated dirt. It

was true that at the foot of the cliff were several aggregations of silted-

up sand and pebbles, which showed that a creek had at some time flowed

past the place, but knowing the scarceness of water in the interior, and

the sluggish flow of the creeks—when they flow at all—I could not

conceive it possible that it would have been of sufficient power to carry

away such a load of " mullock." In fact, it seemed more probable that

the dumping of such a mass of dirt in one spot would have had the effect

of damming the stream for an indefinite period.

The Australian Aborigines.—The steady advance of white civilisation

has invariably had the effect of exterminating the inferior races indi-

genous to the soil. Even the magnificent Aztecs, who were in many
respects the superiors of their conquerors, had to go to the wall. It was

not to be expected, therefore, that such a low race as the Australian

aborigines would offer any permanent resistance to the inroads of the

white settlers. Thirty years only have passed since the desperate

encounters between back-block settlers and the blacks, but in that short

space of time the whole of the tribal system has fallen into desuetude.

The government of the various states have set apart areas of land to

which they have transported all the aborigines who may be willing to

live there, and in these reservations they are provided with everything

that they require. The majority are of an indolent nature, and to them

these places represent all that is desirable. In this way even the parts

many hundreds of miles from the coast have been denuded of savages,

and it is only the fiercer and more independent natives who are still to

be met with, and these cause little trouble unless they band together

and return to their former ways of living. A large number of the

better-class natives are employed by the police as trackers, for which

they display a wonderful aptitude. Indeed so skilful are they in this

respect, that should their savage natures come uppermost once more,

and by some unnatural outburst of ferocity they become amenable to

the law, they are capable of doing incalculable damage to life and pro-

perty before being caught.

As a case in point one might mention the career of the two

governors, who although chased by a force of about a hundred police

and auxiliary troopers managed to elude capture for the space of many
months. From this it will be seen that the small bands who still

retain their independence are by no means to be despised. They are

chiefly to be met with in the wilder tracts of the north-west, and when
interrupted in the rites of their sacred Bora their ferocity is unparalleled.

The religion of the aborigines is a curious form of demonology, the

rites of the Bora being largely propitiatory sacrifices to their many
demons, of whom the Ghingi-Ghingi and the Bunyip are the chief.

The Bora is divided into a number of corroborree or stages. The word

corroborree meaning really meeting. These are arranged by the chief,

or by an individual Avho seems to take the place of the North American
medicine man, who sends "fire-stick " messages summoning every native

within hundreds of miles. When all are assembled—if the corroborree
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is an important one—the chief takes up a small wooden instrument

similar in shape to an African spear head and beautifully fluted. To
this is attached a length of hide, and he then swings it rapidly with a

circular motion round his head. The fluting is so constructed that on
catching the air it obtains a rotary motion on its own axis, and the

combination of these two motions causes an unearthly wail similar in

some respects to the scream of a syren.

At the sound of the Ghingi-Ghingi, as this contrivance is called after

one of the most potent demons, the women of the tribe rise and leave

the scene hurriedly, for any woman who is suspected of having seen the

rites consummated is doomed by the harsh tribal law to death. The
first corroborree is really an initiation of young warriors, but until they

have been through the first three stages they are denied all the rights

of manhood and marriage. The final corroborree is a sort of fire test.

Circles of blazing fires are lit, and the neophytes go through a fantastic

walk through the flames, chanting and singing in time to the loud

screaming G-hingi. At length when the smell of burning flesh is only

too plainly evident, the chief ceases to swing the Ghingi and the trial is

at an end, and later the women are apportioned to their respective

husbands, who are immensely proud of the burns they have received in

this severe test of their hardihood. It is curious to notice that even

among the most debased forms of humanity endurance is placed so high

in the scale.

Of the later rites of the Bora very little can be said. In the first

place the natives guard their secrets in a very jealous manner, and few

—if any—white men have had an opportunity of being near the place

where they have been carried out. And secondly, the information

which has been obtained upon the subject is of such a repulsive nature

as to be unprintable. I might add, however, that it is very seldom that

these rites are practised at the present day, except in the north-west before

mentioned, for the tribes have been so completely broken up that they

no longer retain the coherence necessary for carrying out the higher

stages, and in many cases their mere names have become but a half-

forgotten memory. The sacred utensils which take part in these strange

rites are very difficult to procure, as the aborigines guard their stones

very carefully, hiding them in such a manner that it is only by mere

chance they are found. The Ghingi-Ghingi, the circumcision stone, and

the sacred drug Pidgery are chiefly used. The latter is very little

known. It is taken by the warriors in preparing for the rites, and is

supposed to make them impervious to pain. In appearance it is very

similar to tea, but is of a light gray or sand colour. Taken by a

European it has the same effect as opium, but larger quantities seem

to be needed than is the case with the Chinaman's narcotic to produce

the desired effect. From its extreme rarity it is impossible to put it to

any proper test to find out the nature of its constituents, the small

portions obtainable by prospectors and explorers being too highly prized

to be needlessly wasted. (See also under Geographical Notes.)

One extremely interesting matter has come under my notice in

connection with these aboriginal rites, which seems to suggest that they
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are reminiscent of a time when as a race they took a much higher posi-

tion in the scale of humanity. I refer to the very curious fact that the

symbolism used by these debased savages in a certain part of their

demoniacal practices is almost identical with that in vogue amongst Free-

masons of the first few degrees. That they had reached such a depth of

degradation when the country was first found as to be placed by the

ethnologists at the foot of the scale, I think largely due to the absence
of any high grounds and the dreary monotony of the mulga scrub. Such
conditions are to my mind very favourable to a reversion to type, the

change being even observable in the Australian back-blocker of English
descent

;
yet it is little short of marvellous that through long periods of

retrogression they should have still preserved as a possible link between
them and the distant past, and with hardly any appreciable change,

these old masonic signs. In Westralia, in the vicinity of Peak Hill, I

was fortunate enough to witness an incident in this connection which
made a strong impression upon me. A Westralian trooper was chasing

a native who was wanted for committing some depredations in the gold

miners' camp, and was firing at him as opportunity offered. The black

was leaping from side to side in his endeavours to escape the shots which
pattered around him. Suddenly I saw him stop, throw up his arms, and
with bent head and crouching form, give a certain sign which to a Free-

mason at once indicated extreme desperation and an appeal for mercy.
The trooper did not capture that native.

Surface ironstone deposits.—Throughout the whole of the interior, as

indicated in my last paper, cf. this Magazine, p. 253, the surface is

covered with small ironstone pebbles. Old miners are of opinion that

they are meteorites, and strange stories are told by the blacks of the

tremendous rain of stones that took place in the dim past. One strange

fact in regard to them is that although the interior is constantly being
swept by dust-storm, and the terrible willy-willy is an everyday occur-

rence, these stones retain their position on the surface, when according

to their weight one would naturally expect them to work towards the

bottom of the desert sands.

The Willy-willy.—The dreaded willy-willy, as the Australian tornado
is called, is one of the most destructive agencies of the interior, and is

unfortunately of very frequent occurrence. Stones, tree-trunks, and
articles of all descriptions are caught up in the centre of the whirl-

wind and thrown into the air, while its passage is made with terrible

velocity. When of large dimensions it will devastate the country

and sweep any township which may lie in its path from existence.

In appearance it is very similar to a moving waterspout, and is

probably caused in the same manner by opposing air currents. Its

strength is incalculable, and in one place which had been swept by this

scourge I found large trees over two feet in diameter which had been
snapped off a few feet from the roots. Its coming is heralded by a dull

roar which can be heard for miles, and should one be in its track the

only chance of preservation is the old expedient of lying flat on the

ground. Very curious are some of the articles which it carries with it

on its journey, and some of the extraordinary "travellers' yarns" which
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are prevalent may be accounted for in this way, especially those dealing

with fish and small animals being rained from the sky. On one occasion

after the passage of a small wrilly-willy, I myself found in the water-hole

near which I was camped some very fine silver bream from six to eight

inches long, which could not have reached such an out-of-the-way spot

except by being carried by some such agency.

Artesian water.—One of the chief difficulties which the explorer has

to contend with in the interior is the total absence of water. Explora-

Artesian Bore near Coongoola.

tion in a large measure has to be carried out by journeys made from

water-hole to water-hole, and should these holes be missed by an error

in calculation, or inaccurate information upon any points, the fate of

Bourke, Wills, and the unfortunate Leichardt stares one in the face.

Disease has to be strongly guarded against, for as an outcome of drink-

ing the putrid water which is often all that these clay-pans contain, a

loathsome form of scurvy known by the name of Barcoo rot is contracted.

Yet, should the country be considered worth developing by the finding

of paying minerals, all these difficulties, by an expenditure of sufficient
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capital, might to a large extent be overcome, for a supply of water

supposed at present to be inexhaustible can be obtained at a depth of

from eighteen hundred to two thousand feet. This artesian water, which

bursts from the ground in a very similar manner to the petroleum of

the American continent, is obtained by boring. The bores are a matter

of eight inches in diameter, and are cased with steel piping as the work
progresses. When the water is reached at the depth above mentioned
it rushes up the pipe in a boiling stream, and on reaching the surface

throws a spray to the height of about a hundred feet. The water thus

obtained is very strongly impregnated with soda, but in all other respects

is excellent. Sometimes in boring, at a depth of a few hundred feet salt

water is found, but this is more generally in the salt-pan regions, and is

in all probability but the soakage from the salt lakes.

Many elaborate theories have been constructed to account for the

presence of water at this depth, for it is clearly evident that the total

rainfall of the whole of the Australian interior would be quite inade-

quate to produce a fraction of the water already known to exist beneath,

one bore alone, that known as Coongoola, being capable of supplying seven

million gallons per day. By recent exploration it has been found that

the back country is extremely rich in minerals, and the presence of this

water secures the one thing necessary for working the country to the

best advantage.

SIX MONTHS IX THE HIMALAYA. 1

It may at once be said that the most notable feature of this book is

pictorial. It contains (besides three maps) eleven full-page plates, and

embedded in the letterpress of its 350 pages are no fewer that 269

smaller photographic views, mostly of high and remote Himalayan
scenes. They are nearly all of extreme interest and excellence ; and a

better and more amply illustrated book of travel can hardly be

imagined.

The author, a physician by profession, was one of a party of six who
left Trieste on the 3rd of March 1902, with the design of climbing

Peak K2
, otherwise Mount Godwin-Austen or Chogori, the highest point

of the great mountain mass known as the Mustagh, which separates

Baltistan or Little Tibet from Eastern Turkestan. The recorded height

of Chogori is 28,250 feet above sea-level ; it is second therefore upon the

surface of the globe only to Mount Everest (Gaurishankar) in the

Eastern Himalayas. The party started in full hope of carrying through

its task ; and although their purpose was not realised, the author is

apparently still of opinion that the feat is possible of accomplishment,

and in their case failed of it only through the fortuitous unfavourable

weather met with in 1902. He seems also disposed, in a rather

1 Six Mai* dans L'Himalaya, ?e Kara-Korum, ct UHindu-Kush : voyages et explora-

tions aux plus hautes montagnes du raonde. Par Dr. J. Jacot Guillarmod, Neuchatel. W.
Sandoz, editeur. Prix 20/r. net.
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emotional tone, to attribute somewhat of the failure to want of enter-

prise in some of his colleagues. Probably, however, in withdrawing

when they did, they adopted the prudent course, and that without

prejudice to their reputation for skill or nerve as alpinists.

The account of the ascent and the return from it is contained in

Chapters VI. and VII. The earlier sections of the book give an account

of the journey (with its preparations) from Europe, through India and

Kashmir and Little Tibet to Askoley, the last inhabited place in the

Braldoh Valley. At the head of this valley is the great Baltoro Glacier

system which runs up into the heart of the Mustagh. Similarly, the

latter sections describe the return from Askoley to Kashmir and India.

And in appendices containing twenty pages are summarised some of the

author's scientific observations, and practical information as to the

equipment of such an expedition.

The whole story is told in an easy, pleasant manner, enlivened by a

good deal of humour ; and the book is eminently readable. It does not

add much to topographical and descriptive geography. The routes to

and through India and Kashmir are traversed in these days by all sorts of

travellers, and as regards scenery, inhabitants, and other matters, have

frequently been described. Expeditions, military and political as well as

private, have in recent years almost familiarised us with the geography

and people of the mountainous country north and north-east of Kashmir.

The important part of the present explorations for those who were not

engaged in them was that devoted to the glacier and snow-bound region

above Askoley. This must have a high interest for alpine travellers,

past and future, for the latter of whom also the methods and the physical

as well as physiological experiences of the members of the expedition,

described in minute detail by the author, should prove of great

utility.

Having established a base depot in the valley above Askoley, at a

spot named Paiyu, less than a day's march from the foot of the Baltoro,

the party consisting, besides the Europeans, of a number of native

attendants and Balti carriers, reached the glacier (at an elevation of

11,580 feet) in detachments on the 9th and 11th June, and gradually

worked its way upwards, still in detachments, until on the 8th of July

it reached its eleventh encampment at an elevation of 20,000 feet.

Throughout the advance was retarded and embarrassed by hurricanes,

with snow and rain, and by dense mists and bitter blasts of cold, which

made the threading of a path across the shelterless ice-ridges and

over treacherous snow-bridges and crevasses difficult and perilous, and

life under the little tents of the party absolutely comfortless. At camp
XI. the tents lay near the foot of the terminal escarpment of a long

ridge, which, starting from the central mass of the mountain at a point

1500 or 2000 feet below the highest summit and trending in a north-

easterly direction, seemed, just above the camp, itself to form a summit

or plateau of considerable elevation. This coign of vantage occupied,

the explorers, by a final effort along the ridge, might scale the coveted

peak. Accordingly on the 10th of July, the weather being then clear,

the author and one of his colleagues made an attempt to reach the salient
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part of the ridge. But having attained an elevation of 22,000 feet at the

end of about seven hours, they were unable to proceed further, and
returned to the camp in the hope, with the experience so far gained, of

renewing the attack with a stronger party.

Before making a second attempt, however, a few days' delay, during
which the surface of the recently fallen snow might settle and harden,

seemed necessary; and in the interval, on the 12th of July, two of the

party advanced a stage further up the glacier into what proved to be a

vast corry heading the glacier, and encamped at an estimated elevation

of 21,000 feet. This point was camp XII. Then the final misfortune

overtook the expedition. Outrageous and fog-laden weather again beset

it, and on the 15th of July one of the advance party at camp XII. was
seized with a lung affection which endangered his life, and necessitated

his immediate despatch, under charge of the author, who was the medical

member of the expedition, to a lower region. Having secured the safety

of their sick companion, the remainder of the party, including the author,

who had rejoined it, stayed on at camp XL until the 4th of August, when,
balked by the weather and alarmed by a report from below that, owing
to the outbreak of cholera in villages at the foot of the Braldoh Valley,

their exit might be barred, they abandoned the position and retreated

down the glacier. At camp IX. on the descent the author, tempted by
a momentary cessation of storm and mist, projected an attempt to

ascend Chogori by a neighbouring slope, which seemed to lead on to one

of the main ridges of the mountain mass. But the proposal was
negatived by his companions, and thereafter the whole party submitted

to the inevitable without further struggle. On the 15th of August
they quitted the glacier, sixty-seven days after they had first set foot

upon it.

It may be worth while to quote at length one or two of the author's

observations bearing upon practical mountaineering in snow and ice in

the Himalayas and elsewhere. Speaking of the attempt of the 10th of

July (after remarking that the only incontestable proof of altitude is

trigonometrical measurement) he says :

—

"Une autre constatation plus iniportante est celle que nous avons pu faire sur

notre etat physiologique. Au plus haut point oil nous sommes parvenus, bien

qu'epuises par sept heures d'efforts soutenus, nous n'avons pas eprouve de

malaise special ; si la premiere partie de 1' ascension rat vraiment penible, cela

tient bien moins a la diminution de pression atmospherique qu'au froid et a cette

stagnation de l'air, dont j'admets les effets d'une facon absolue, quoiqu'ils aient

ete nies par plusieurs.

"Nous ne pouvons que confirmer la constatation, deja signalee par Conway
pour l'Himalaya, et que la plupart des ascensionnistes ont faite : dans toute

ascension serieuse et qui demande une somme d'etforts considerable, on doit,

autantque possible, choisir une vallee dirigee du nord au sud, pour avoir le plus

d'ombre possible, ou une arete exposee a tous les vents, de preference a des ravins

et a des pentes de neige. Mais, ces precautions prises, nous pouvons affirmer que,

dans des conditions favorables, les effets de l'altitude ne se font pas sentir a 7000

metres d'une facon assez intense pour etre un obstacle a l'ascension.

"Notre experience a ce sujet est d : autant plus probante que, depuis un mois
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que nous vivons sur le glacier, notre regime, loin d'etre reconfortant, nous per-

niettait tout juste de ne pas rnourir de faim ; nous n'y avons tenu bon que grace a

la solidite de nos constitutions. Nous avions pourtant les meilleures conserves

connues, et en quantite telle que nous n'etions astreints a aucune economic

Seuls le sucre et l'alcool nous etaient parcimonieusement mesures
;

peut-etre

qu'une plus grande quantite de ces deux hydrocarbures—auxquels les Baltis

n'ont pourtant jamais goute, sans s'en porter plus mal—nous eut procure un

certain bien-etre, habitues que nous sommes a en user dans la vie ordinaire ;
niais

cette privation est bien mininie, en comparaison de celle de la viande et des

legumes frais.

" Le froid, en revanche, joue un role plus important que la rarefaction de 1' air
;

ou plutot, la reunion de ces deux facteurs est a redouter grandement. Le plus

souvent, dans nos ascensions des Alpes en ete, nous ne tenons pas conipte du

froid ; nous quittons des cabanes bien fermees et bien chauffees, et la temperature

moyenne des belles nuits d'ete, a la suite d'une serie de beaux jours ne depasse

guere—4° ou— 5°. Ici, au contraire, apres une nuit claire, et pour peu que le

vent du nord ait le dessus, les— 15° ne sont pas rares ; et tant que le soleil n'est

pas venu rechauffer l'atmosphere, on est expose a tous les inconvenients qui

resultent de l'engourdissenient. On tourne alors dans un cercle vicieux : on n'a

d'autre moyen pour se rechauffer que de faire le plus de mouvements possibles
;

mais, a une telle altitude, le moindre de ces mouvements exige une depense de

force considerable ; on est arrete par l'essoufflement, qui arrive rapidement ; le

froid reprend alors ses droits, et n'agit que plus surement sur un organisme qui

se defend mal.

"Les pieds, naturellement, sont les premiers a path- d'un tel etat de choses, et

malgre toutes les precautions imaginables, nous ne pumes eViter la perte de sensi-

bilite qui, durant les premieres heures de marche, nous fit cruellement souflrir"

(pp. 252-3).

And again

—

" Le regime des conserves combine avec la basse temperature produit sur

l'organisme un affaiblissement progressif, de plus en plus intense a mesure qu'on

prolonge le sejour dans ces regions inhospitalieres ; notre hemoglobine s'est

abaissee au 80 % du taux normal.
" L'essoufflement devient de plus en plus prononce, et la pauvrete du sang

produit bientot des vertiges, des etourdissements toujours plus frequents ; une

profonde inspiration les dissipe au debut ; mais bientot une seule ne suffit plus, et

le malaise se reproduit chaque fois qu'on se baisse et qu'on se releve rapidement,

pour ne cesser qu'apres des inspirations toujours plus nombreuses.

"II est vrai que, au retour d'une ascension, on se trouve pour quelques jours

en meilleures dispositions physiologiques qu'au moment du depart; mais ce bien-

etre de dure pas
;
pour le prolonger il faudrait un regime de viande et de legumes

frais, additionne de quelques gouttes d'alcool pour les individus qui en usent en

temps ordinaire. Ajoutons que, l'eau ne bouillant plus qu'a 78 ou 80 degres

centigrades, toute une categorie d'aliments ne pouvaient etre ramollis ; le riz et

les legumes sees en particulier exigeaient une cuisson trop prolongee et, malgre

cela, n'arrivaient plus au degre voulu de maceration pour remplir leur but nutritif.

"Bref, le bien que Von pourrait se faire a la longue au 'point de vue de I'accli-

matement, est rapidement annihile par le regime des conserves, avant tout debilitant.

"Nous en avons tire la conclusion que e'est une erreur profonde que de cher-

cher a prolonger un sejour au-dessus de 5000 metres sous pretexte de s'acclimater,
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a moins qu'on ne puisse beneficier en rneme temps d'une nourriture normale.

Sauf dans ces conditions, pour atteindre 7 ou 8000 metres, une fois la montagne
en vue, le niieux est de profiter des premiers beaux jours pour tenter l'ascension

finale : chaque jour de retard diminue les chances de reussite.

" Les aeronautes qui ont atteint ou depasse 9000 metres d'altitude ont e^e*

pris, quand ils n'y sont pas rnorts, de syncopes provenant de l'arret du courant
sanguin dans la circulation terminale du cerveau ; cet arret est provoque par l'air

dissous dans le sang qui s'isole et se dispose en 'chapelets' dans les capillaires,

opposant un obstacle insurmontable a sa progression.

"Mais, tandis que cette precipitation de l'air se produit inevitablement lorsque

l'ascension se fait trop rapidement, en montant lentement et pour ainsi dire

insensiblement, cet accident ne peut avoir lieu ; et je crois pouvoir affirmer que
Ton atteindra les plus hauts sommets du monde avec moins de troubles physio-

logiques en les gravissant lentement, voire peniblement, qu'en s'elevant a leur

hauteur en ballon ; si nous n'avons pu depasser les 7000 metres, on a vu que la

cause n'en est point dans les indispositions d'ordre physiologique" (pp. 340-1).

On the glacier itself some of the author's observations are striking.

The Baltoro ice is not retreating, he says, but the reverse :

—

"D'abord tous les glaciers, sans exception, sont en cruc manifeste : leurs

moraines frontales sont constamment en mouvement, et il ne se passe pas une
minute sans qu'un eboulement ne s'y prcduise ; la masse de glace de leur langue

terminale deborde et domine le dos de la moraine, souvent de plus de 20 et 30

metres, refoulant et decapitant le faite de ces formidablesmurs de pierre" (p. 338).

Speaking of the appearance of the glacier, discoloured and debris-

covered as the Himalayan glaciers mostly are, he remarks :

—

"Divise en trois bandes longitudinales de largeur a peu pres egale, le Baltoro

presente des teintes variees suivant la composition des moraines qui le recouvrent

completement : la bande du nord est blanche et crevassee, dernier vestige

d'enormes glaciers lateraux et des debris marmoreens de plusieurs sommets
ecroules

; la bande mediane est couverte d'une moraine gris clair, parsemee de lacs

nombreux et avec des denivellations souvent considerables ; enfin celle du sud

doit sa coloration brun fonce aux granits dont sont formes la plupart des sommets
bordant la rive meridionale du glacier. Chacune de ces bandes est a son tour

subdivisee en une serie de regions egalement paralleles correspondant aux glaciers

qui les ont formees.

"Cette disposition en natte bien tissee, donnant l'impression d'une enorme

allee oil les dents du rateau sont encore marquees, est loin de se reveler a premiere

vue. Jusqu'a la premiere etape, on n'a que l'impression d'un vaste labyrinthe,

sans ordre apparent, d'une mer en furie, aux vagues enormes subitement congelees,

qu'une puissance infernale aurait saupoudre de toutes les pierres et de tout le sable

d'un desert. II faut gravir les pentes qui dominent le glacier pour s'en faire une

idee d'ensemble et remettre un peu d'ordre dans ce vaste chaos : les moraines se

demelent, on peut remonter jusqu'a leur origine et, de ce qui semblait an debut

confusion, se degage une impression d'unite, d'ordre parfait, que n'aurait jamais

soupconnee, au debut, meme un alpiniste rompu a la pratique des glaciers"

(p. 169).
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One quotation more :

—

"La liuiite inferieure du neve rernontait, au commencement d'acut, a 5700

—

5800 metres sur la branche orientale du glacier de Godwin-Austin : il est probable

que, dans les annees normales, cette limite est refoulee encore plus haut.

"La vegetation des moraines rivantes (gandeques de Forel) est singulierement

developpee et bien plus intense que dans les Alpes. Cela tient au fait que

l'epaisseur de la terre que recouvre la glace et qui est humectee par l'eau de

fusion, est assez forte pour permettre aux graines de germer et de prendre racine,

puis de prosperer malgre la base froide sur laquelle elles reposent ; certains

exemplaires attestent un voyage considerable sur le glacier et accusent un age

avance ; tels ephedras ou hippophaes sont plus de 15 ans, et tous touffes de carex

ou d'absinthe peut-etre davantage encore " (p. 339).

LOCH NESS. 1

1. THE BATHYMETRICAL SURVEY OF LOCH NESS.

By T. N. Johnston, M.B., CM., F.R.S.E.

Loch Ness, which is one of the most beautiful lochs in Scotland, is the

largest of the series lying in the great glen of Scotland, and forming the

greater part of the waterway known as the Caledonian Canal. It trends

in a south-west to north-east direction, extending to a length of 22A
miles, with a maximum breadth, at Urquhart bay, of over If miles, and
covering an area of over 22h square miles. The mean breadth is almost

one mile. From a bathymetrical point of view, Loch Ness is an impor-
tant loch. For a long time it has borne the reputation of being very

deep, and this the soundings of the Lake Survey substantiate. The
members of the Lake Survey visited Loch Ness in April 1903, and took
soundings, temperature, observations, and tow-nettings. During the

summer Sir John Murray and members of the staff stayed at Fort
Augustus, at the south end of the loch, and carried on continuous

observations on the temperatures, seiches, biology, etc. These observa-

tions have been continued during the winter by Mr. E. R. Watson, B.A.,

and Mr. James Murray. In June 1903 a "limnograph" (an instrument

for recording " seiches," which are oscillations of the whole mass of water
in a lake) was erected at the monastery pier at Fort Augustus, under the

care of Mr. E. M. Wedderburn, M.A., and some good records have been
obtained. More recently a series of electrical resistance thermometers
have been installed under the care of Mr. E. R. Watson.

Previous to 1903 no systematic soundings had been made in Loch
Ness, with the exception of those taken early in last century, at the time
of the making of the Caledonian Canal, when a series of soundings were
taken along the centre of the loch, and a maximum depth of 774 feet

(129 fathoms) obtained. The Lake Survey did not find so great a depth,

the maximum obtained being 751 feet (125 fathoms), at a spot almost

1 Part of a series of papers on Loch Ness, read before the Research Department of the

Royal Geographical Society on January 18, 1904. and published in full in the Geogra{>hical

Journal for October.
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in the centre of the loch, 1\ miles to the south of Urquhart bay. On
the old chart supplied by the canal authorities, the soundings taken in

the shallower portions of the loch practically agree with those taken by

the Lake Survey, but in the deeper water the depths differ by five or six

fathoms, and in some cases the differences are greater. Similar differ-

ences have occurred in other lochs which have been sounded by means
of rope lines. Loch Morar, which lies in the south-west of Inverness-

shire, and which in all probability is the deepest loch in the United
Kingdom, was stated to have a depth of 1080 feet, but the greatest

depth obtained by the Lake Survey during many hours' search over the

limited 1000-feet area was 1017 feet.

The loch is fed by numerous burns and several large streams. The
rivers Oich and Tarff fall in at the head of the loch at Fort Augustus ; on
the west side the Moriston, the Coilte, and the Enerick enter, and on the

east side the Foyers and the Farigaig. The Eiver Ness, issuing from the

north end, drains the loch. The drainage-area of Loch Ness is very

extensive ; it extends to 696 square miles, being more than thirty-two

times the area of the loch.

The basin of Loch Xess is of a simple character, and probably at one

time the 600 and 700 feet areas were continuous from end to end, but

the detrital material brought down by the Eiver Foyers has filled up the

bed of the loch to a considerable extent, dividing the areas over 600 and

700 feet deep into two divisions. The bottom of Loch Ness is remark-

ably level, showing no irregularities, with the above exception, and it is

covered with black, peaty mud, and in places with a stiff clay of a dull

yellow colour. The absence of islands is striking, there being only one

small islet, called " Cherry Island," near the west shore, not far from
Fort Augustus. It is said that the level of Loch Ness was raised a few

feet when the canal was made, but at one time the water must have

stood at a considerable height above its present level, as is shown by
the terraces at the mouth of the Eiver Foyers, and by the beaches which

can be seen at Dores, at the north end of the loch.

The slopes of the side of the basin are very steep, especially on the

west side, to the south of Abriachan, and on the east side, where off the
" Horseshoe" a depth of 316 feet was obtained at a distance of 150 feet

from shore ; on the same side, opposite Invermoriston, soundings of

652 feet were obtained at a distance of 360 feet from shore. The mean
depth of Loch Ness is very great, being 436 feet. Loch Morar, which

has a maximum depth of 1017 feet—266 feet more than Loch Ness

—

has a mean depth of 284 feet. The volume of Loch Ness is estimated

at 216,000 million cubic feet, which is about three times that of Loch
Morar, so that Loch Ness may fairly be regarded as the largest body of

fresh water in Great Britain.

2. BIOLOGY OF LOCH NESS.

By James Murray.

The observations made by the members of the Lake Survey during the summer
and autumn of 1903 showed that, while every part of the loch, down to the
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deepest part of the bottom, has its inhabitants, there is one area in which life, if

not altogether absent, is very rare. This area is the open water of the loch from
a depth of 300 feet to the bottom. Fish may live in this region, but none of the

animals obtainable by our nets have been collected in it.

In studying the distribution of organisms in the loch, it is convenient to follow

Forel in dividing it into three regions—the Pelagic, the Littoral, and the Abyssal.

Each of these regions possesses a distinct association of species.

In the open water of the loch there is a small number of animals and plants,

distributed with considerable uniformity throughout. Owing probably to the

small annual range of temperature occurring in such a large lake, this pelagic

association changes very little throughout the year, the only change observed
being the disappearance of a few species in wir.ter. The vertical distribution of

the species is very unequal, some having a greater vertical range than others.

Life is usually densest at some little distance from the surface (say 20 to 50 feet)

but at night there is a distinct migration of many species towards the surface.

The shores of the loch support an abundant flora and fauna. The flowering

plants, mosses and algae, which grow attached to the rocks or stones of the
shore, shelter an immense number of microscopic animals. A great many of the

species characteristic of this region extend to a considerable depth beyond the
limits at which plants cease. The majority of the Entomostraca, and many species

of Rotifera and other microscopic animals, have been dredged at a depth of nearly

300 feet. It is supposed that the abundant deposit of vegetable debris on the
bottom of the loch takes the place of growing plants in maintaining this rich

fauna.

The abyssal fauna includes a few species which are generally distributed all

over the bottom from a depth of 300 feet to the deepest parts of the loch. Below
300 feet the majority of the littoral species cease. A few, such as Hydra rvbra
some water-mites, and a Limnaea, found at depths of from 400 to 600 feet were
so rare that they may be regarded as casually present.

The abyssal fauna includes species representing most of the great groups of

aquatic animals. There are Insects, Mollusca, Entomostraca, Worms (Olicocho'tes

Turbellarians, Nematodes, and one Rotifer), and Infusoria. These species are not
confined to the deeper parts of the loch. The majority7 of the species ran^e ricrbt

up to the shore. So far as we have gone, we have found no peculiar species in the

abyssal fauna. It seems to be merely an extension of the littoral fauna, including

those species which are best able to adapt themselves to the peculiar conditions

of the abyssal region. When brought to the surface, the abyssal animals appear
to suffer no inconvenience, and thrive well in bottles. A more critical examina-
tion of the species by experts may modify our conclusion as to the origin of the

abyssal fauna. In one group only, the Rotifera, have we found what may be
incipient species, the eyes being often reduced in size, or altogether absent.

A VISIT TO THE SINAI PENINSULA.

By G. Tatton Brown.

All servants of the Egyptian Government get a few days' holiday during
the Mohammedan feast of Bairan, and last year I decided to take advan-
tage of this opportunity to pay a brief visit to the Sinai Peninsula. My
friend and I, accompanied by a servant in charge of our tent, and food
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for six days, left Cairo by the night train for Suez, thence took steamer

to Tor, the quarantine station for pilgrims returning from Mecca, where

we arrived early in the morning. Here we obtained camels for our

baggage and a letter of introduction to the monks in the monastery of

St. Catherine, and finally started our journey exactly two hours after

our landing, which was fairly quick work considering that we were

dealing with Arabs and Greeks who have no idea of the value of time.

The monastery of St. Catherine, for which we were bound, can be

approached in two ways from Tor ; the northern route via Wady Hebran
is slightly longer than the southern one through Wady Isleh, but the

track is not so rough. We decided to go by the former and to return

by the latter. All that day we rode almost in a straight line north by

The Monastery of St. Catherine, from the approach to Gebel Musa.

east across the plain of G-aa. We halted early in the afternoon and
reached the foot of the hills, and entered Wady Hebran after about an

hour's marching next morning. Soon after we came to a small stream,

whose course we followed among palms and reeds, till eleven o'clock,

when we halted for lunch, as our men told us that we should find very

little more water before reaching the monastery. We climbed steadily

up on resuming our march, and wound in and out among the hills. At
half-past two we arrived at Ain el Tiya, a small spring of muddy water,

where we dismounted, as the climb up Nukb Hebran is rather steep and
trying for the camels. It was quite a revelation to us to see the easy

way in which these clumsy beasts scrambled over the big boulders.

As we approached the top of the pass we saw the Gebel Serbal on
our left front. This mountain is thought by some to be the Mount
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Sinai of the Bible, but the majority incline to the belief that the real

holy mountain is the Gebel Musa near the monastery. After passing

the summit we turned to the right and descended into Wady Selaf>

through which we marched till dark, as we found that we were still a

long way from our destination. "We halted a little before six and

pitched our tent by the light of a fire.

I awoke at 3.30 next morning and roused our men ; we made a good

breakfast and then struck camp. We marched due east, and as the stars

In Wady Isleh.

faded the sky in front grew pink and turned to gold ; then we looked

back, and saw the topmost peaks of Gebel Serbal lit up by the rising sun,

towering above the dark hills around them. A little later we turned

south and began the ascent of the Xukb el Hawa (the Neck of the

Winds). A climb of two hours brought us to the top, and an hour
later we caught sight of the monastery, conspicuous in the valley below
us, with mountains rising high on either side of it (see fig.). We reached

our goal at eleven o'clock, having marched for nearly twenty hours since

leaving Tor, and were at once admitted to the Econome, Benjamin Dacre,

who gave us permission to pitch our tent in the orchard near the well.

vol. xx. 2 u
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The monastery of St. Catherine was built by Justinian in the begin-

ning of the sixth century to protect the hermits, who lived in the neigh-

bourhood of Gebel Musa, from the attacks of the Arabs. Its high walls

surround a church, at the east end of which is the chapel of the burning
bush, a library which contains some two thousand books, among which
the famous Codex Siniaticus was found by Tischendorf in 1844, and a

ruined mosque. Unfortunately lack of time prevented our making more
than a cursory inspection of our surroundings. Between thirty and forty

El Sidood.

monks now live there; their language is modern Greek, but a few of them
can talk Arabic. Their appearance is not attractive : their faces are

colourless, their beards unkempt, and they wear their long black hair

rolled in a plait at the back of their heads, for they are not allowed to

use either a razor or scissors.

After lunch one of them came, accompanied by an Arab who acted

as interpreter, to lead us up the Gebel Musa. The path was steep, but

it presented no difficulties to our guide who, despite his effeminate

appearance and long black robe, sprang nimbly up ahead of us. We
passed under two narrow archways, at which the pilgrims had to make
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confession, and it is said that a Jew was once detected at one of them in

his attempt to ascend the holy mountain. The neighbourhood teems

with ancient traditions. About half-way up we found a large plateau, in

the midst of which was a well and a tall cypress-tree; it was here that

Elijah was supposed to have dwelt, and near by is a chapel dedicated to

him. A little later the Arab, who accompanied us, left the path to

point out to us the print of the foot of Mohammed's camel in the rock,

and near the summit we were shown the cleft of the rock where the

Lord put Moses and covered him with His hand while He passed by.

The view from the top, which is at the height of 7550 feet, was magni-
ficent. South of us we saw Gebel Katherine, which is higher and more
difficult of ascent than Gebel Musa ; all around were barren rocky peaks,

beyond them the desert, and in the distance the blue streak of the Gulf

of Akaba.

"We got back to our camp a little before sunset, and were glad to turn

in early after our long day. We took leave of the monks next morning,

and started south on our return to Tor. The track led us over three

different necks, each of which was over 5000 feet high, so our progress

was slow. The colours of the hills, Avhich bordered the broad plain of

Wady Rahaba, were marvellous ; they varied from dark green to brick-

red and dull brown. After lunch we reached the top of Nukb Umm
Tarfa and descended a steep gorge, which seemed like a dry watercourse,

into the valley beneath. At the bottom we found a spring, the first

since leaving the monastery. We wound our way for the rest of the

afternoon through a narrow defile with high cliffs towering above us on

each side, till we reached Wady Zalaga, where we pitched our tent by
the side of a stream on a small plateau of rock close to some fine palm-

trees.

We soon entered Wady Isleh, the least barren of all the valleys on

our route ; we saw bamboos and bulrushes in addition to the palm-trees,

and in places the reeds formed an arch over the heads of our camels (see

fig.). In the afternoon we came to El Sidood (see fig.), where the rocks

closed in and left a passage but a few feet wide, which we preferred to

scramble down on foot, as this was the steepest part of the descent.

About an hour before sunset a sudden turn of the path showed us the

sea, and a little later we emerged on to the desert, where we halted for

our last night.

OBITUARY.

Mrs. Isabella Bishop, born Oct. 15, 1832, died Oct. 7, 1904.

We regret to have to record the death of Mrs. Bishop, which took

place in Edinburgh on Friday, October 7.

Mrs. Bishop was the eldest daughter of the Rev. Edward Bird, B.A.,

rector of Tattenhall, Cheshire, and was born at Boroughbridge Hall,

Yorkshire, on October 15, 1832. Always delicate, she was educated at

home, but from a very early age manifested a great interest in the



596 SCOTTISH GEOGRAPHICAL MAGAZINE.

history and geography of her own country, an interest which was care-

fully fostered by her parents, who were in the habit of taking long

carriage journeys of the type which died out with the spread of railways,

to come again in a modified form with the rise of bicycle and motor-car.

In Miss Bird's case this form of peripatetic nature-study was certainly

justified by its results, for we find that when, at the age of twenty-two,

she was sent to America to travel for health reasons, she was already

qualified as an acute observer. The result of her travels was published

iu 1856 as The Englishwoman in America, the first of a long series of

interesting and popular books. Subsequently her health broke down
seriously, and she was ordered to take sea voyages, visiting the Mediter-

ranean, Australia, New Zealand, and so on. She returned from the last-

named by the Sandwich Islands, where she spent several months, and

also visited the Rocky Mountains. Seventeen years after her first book

(in 1873), she described her experiences in the Sandwich Islands in her

very popular volume entitled Six Months in the Sandwich Islands, which

contains interesting accounts of her expeditions on horseback through

the islands, and especially of their active volcanoes. In the following

year (1874) a further product of her long journey appeared in the form

of a book entitled A Lady's Life in the Rocky Mountains.

Not long afterwards she started upon her first great Eastern journey.

She was the first European woman to find her way into the heart of Japan,

which she saw in the early days of the great change, when but little was

known of the Island Empire which has since become so intensely interest-

ing to the European world. The results of her travels were published

in 1880 as Unbeaten Tracks in Japan, which had a very favourable recep-

tion, while The Golden Chersonese, published in 1882, described her travels

in other parts of the Far East. In 1881 Miss Bird married Dr. Bishop

of Edinburgh, but her married life only lasted five years, for Dr. Bishop

died in 1886. Not long after his death Mrs. Bishop resumed her travels

in Asia, journeying in the first instance in Persia and Kurdistan, and

later in Tibet. The results of these journeys were embodied in Journeys

in Persia and Kurdistan (2 vols., 1892), and Among the Tibetans (1894).

She then began to turn her attention more particularly to China, spend-

ing three years in China, Korea, and Siberia, and publishing the follow-

ing series of books on her observations : Korea and her Neighbours (1898),

The Yangtze Valley and Beyond (1899), Pictures from China (1900).

Finally, in 1901, at a time when she was approaching seventy years of

age, she rode a thousand miles in Morocco, including the Atlas Moun-
tains in her journey. This long list of journeys and of work accom-

plished is the more remarkable when it is recollected that all her life

Mrs. Bishop suffered from bad health, and had many serious illnesses.

Apart from the wide interest in natural phenomena to which her books

speak, she was an enthusiastic botanist, had some knowledge of chemistry,

and for the purpose of her travels acquired a knowledge of minor

surgery which proved invaluable. She was also greatly interested in

medical mission work in the East.

Mrs. Bishop was made an Honorary Fellow of the Royal Scottish

Geographical Society in 1890, and on several occasions lectured to the
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members of the Society, the last time being in 1897, when she spoke on

'"The Chinese Far West." In 1892 she was elected to the fellowship of

the Royal Geographical Society, being the first lady Fellow of that Society.

She was also an honorary member of the Oriental Society of Pekin.

We regret also to record the death of Friedrich Ratzel, the dis-

tinguished professor of geography at the University of Leipzig, which

took place on August 9. Professor Ratzel was born at Karlsruhe on

August 30, IS-!-!:, and as a young man travelled much as the correspon-

dent of a newspaper in both Europe and America. In 1886 he was
appointed to the chair at Leipzig, a post which he held until his death.

Ratzel is most widely known for his series of treatises on geography, of

which the most important are

—

Anthropogeographie (vol. i. 1882, vol. ii.

1891), Politische Geographie (1897), Vblkerhinde (1885-8), translated as

The History of Mankind (1896-8), and Die Erde und das Leben (1901-2).

In all he dealt with his subject from what is now regarded as the

distinctively modern standpoint; that is, he considered the facts of

geography in their bearing upon the history of man and the develop-

ment of human institutions.

PROCEEDINGS OF THE ROYAL SCOTTISH GEOGRAPHICAL
SOCIETY.

Meeting of Council.

At a meeting of Council held in the Society's Rooms on Thursday,

20th October, Colonel Wardlaw Ramsay in the Chair, the Council

unanimously agreed to award the Society's Silver Medal to Captain

Robertson, Captain of the Scotia, for his work during the Scottish

National Antarctic Expedition, and the Bronze Medal of the Society to

Mr. D. W. Wilton, Mr. R. N. Rudmose Brown, B.Sc, Dr. J. H. Harvey
Pirie, B.Sc, Mr. W. A. Cuthbertson, and Mr. Alastair Ross, for their

work as assistants to Mr. W. S. Bruce, the leader of that Expedition.

It was further unanimously agreed that Sir Clements Markham,
K.C.B., President of the Royal Geographical Society, should be made an

Honorary Fellow of the Society on the occasion of his visit to Edin-

burgh, when he will be the guest of the Society at the twentieth

anniversary banquet.

GEOGRAPHICAL NOTES.

EUROPE.

Scottish Expedition to Iceland.—In connection with this expedition (cf.

this Magazine, p. 549), we have received the following note giving a preliminary

account of the results :

— " The great snowfield of the Vatna Jokull has been crossed
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for the first time from east to west by Messrs. L. S. Muir and J. H. Wigner. As

a mode of progression they used ski to a considerable extent, especially in soft snow,

and they hauled sledges loaded with tent, provisions, and general equipment. One

of the sledges was kindly lent by Mr. W. S. Bruce, and the other consisted of a

light iron framework fitted to a spare pair of ski. On August 6th Messrs. Muir

and Wigner reached the north-eastern corner of the snowfield, where they dismissed

guides and ponies. For various reasons—chiefly bad weather and soft snow—

a

fair start was not made till August 13th, but thereafter progress, though never

very rapid, was fairly steady until the 25th, when they touched solid ground on

the southern edge near a fine glacier lake. Still keeping to the ice, however,

they pushed further west, and were detained by bad weather for nearly a week

in a large cave in an old crater. A few miles further to the west brought them

finally off the ice on September 3rd.

" In this brief account it is impossible to do more than touch upon the most

important points. The standard map by Dr. Thoroddsen, which is a splendid

piece of work as regards the rest of the country, is very inaccurate in all relating

to the Vatna Jokull. To give one or two instances—the Bruar Jokull extends at

least twenty miles further north than is shown ; the peak Esjufjoll is not within

the snowfield but close to the edge of it ; the lake Graenalon is not entirely sur-

rounded by ice but touches dry land on two sides ; the mountain Bjorn is not a

slender ridge but a huge mass with a front to the Jokull of several miles ; several

peaks are incorrectly placed, and some, just as important, are not marked at all.

"The total distance traversed was about eighty miles in a straight line, and

as many more in side-excursions. Four virgin peaks were climbed, including

Hagongur, the second highest measured peak. The area of the Jokull must be at

least 4000 square miles, or about one-tenth of that of Iceland. The southern edge

has this summer been carefully surveyed by a Danish staff, but the remainder,

particularly the north-east, is still practically untouched."

The Ben Nevis Observatories.—It is with great regret that we announce that

the high-level observatory on the summit of Ben Nevis was closed on October 1,

this step having been taken by the directors because funds were not forthcoming

for the supplying of the observatory with the necessary stores for the winter, or

for the carrying on of its work. Meantime the work of the low-level station at

Fort-William is being carried on under the superintendence of Mr. Bankin. We
quote the following note as to the history of the observatory from the public

press :

—

" The observatory on the top of Ben Nevis was built during the summer of

1883, and added to during 1884. It is erected on ground feued from the estate

of Callart, and by the conditions of the charter, if the buildings cease to be used

as a scientific observatory, the ground with all the buildings on it, and the bridle-

path up the mountain, revert to the proprietor of the estate. The sea-level

observatory at Fort-William was built in 1889-90 on one of the town feus. The

cost of the high-level observatory and the path leading up to it was ,£4900, while

the low-level station cost £1900. At the opening of the observatory on Ben

Nevis in 1883, the staff in it consisted of three men—two observers and a cook
;

and hourly observations were made. From the date of the opening of the

observatory building in Fort-William in 1890, continuous observations were made

at sea-level. This made it necessary to increase the number of the staff. There

are six on the staff of the two observatories, besides extra hands who are engaged

in the discussion of the records in the Society's office in Edinburgh. There have

been also a considerable number of young men, not members of the regular staff,
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who have from time to time given their services as observers on Ben Nevis.

Several of these gentlemen are now occupying high scientific posts at home or

abroad. Two years ago the directors issued a statement containing the following

passage : 'Though the two observatories are now to be discontinued, it is satis-

factory to be able to state that they have been in operation long enough to yield,

from a discussion of the work done at them, conclusions of great value. Their

records supply a complete set of simultaneous hourly observations (1) at the

summit of Ben Nevis, and (2) at sea-level in Fort William, for a period of over

eleven years, a time long enough to obtain satisfactory averages and to embrace a

sunspot period. The directors have acquired these facts under conditions which

are exceptionally favourable—the station at sea-level being less than five miles

distant in a straight line from the station on the summit, and yet placed close to

the sea and in an open situation. There are no other two associated meteoro-

logical stations in the world, one at a high and the other at a low level, where

such favourable conditions exist.'

"

Investigations on the Lake of Bolsena.—A short article in Nature gives some

account of a series of investigations which are being undertaken by the Italian

Geographical Society on the Lake of Bolsena with the object of preparing a

monograph. The lake was selected because of its position within easy reach of

Rome, as well as on account of its interesting peculiarities. Limnological stations

equipped with Sarasin's limnograph and with other instruments have now been

established on opposite sides of the lake at Bolsena and at Marta, and five

meteorological stations have also been selected where continuous records of the

rainfall and air-temperature are to be kept. Continuous records will also be kept

of the seiches, which have here a regular period of twelve to fifteen minutes, and are

more conspicuous at Marta than at Bolsena, apparently on account of the position

of the former village nearer the major diameter of the lake, and on account of

differences in the declivity of the bottom. A rise of the water of 7 inches at

Marta was noticed to be correlated with a rise of only 4 inches at Bolsena. On
occasions the rise of the water may be as much as a foot, when the country people

say that the lake is panting. Prior to the beginning of the present series of

investigations a very extensive survey of the lake bottom had been made by

De Agostini, who took no fewer than 3000 soundings, but no regular observations

either of the seiches or of the seasonal variations in temperature had ever been

carried out.

Expedition to Iceland and the Faroe Islands.—It is announced that the Danish

Government has decided to send a scientific expedition to Iceland and the Faroe

Islands to investigate the zoology and botany, and to make a geological survey of

the islands. The work is expected to occupy about eight years, and the results

will be published at Copenhagen. The expedition will be under the leadership

of Dr. K. Anderson, a well-known Danish zoologist.

ASIA.

Dr. Sven Hedin's Scientific Results.—Some further details are now obtainable in

regard to the form in which the results of Dr. Sven Hedin's three years' work in

Central Asia will be given to the world.

It was originally intended that the publication should comprise an atlas of

100 sheets in two folio volumes, accompanied by one volume of text describing

and discussing the geography of the country, and by various other volumes

dealing with Dr. Hedin's meteorological and astronomical observations, and with

his geological, zoological, botanical, and archaeological collections. But both the
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cartographical section of the publication and the accompanying geographical

text will occupy considerably more space than was at first allotted to them. It is

probable that the atlas will eventually extend to 120 sheets. In the course of his

expedition Dr. Hedin traversed over 6200 miles of country, which he represented

on 1149 sheets of original mapping. For the most part these were constructed on

a scale of from 1 : 30,000 to 1 : 40,000 ; they reproduce the morphological char-

acteristics of the country in the minutest detail. Many competent judges have

expressed the wish that the maps he constructed on his last journey could be

published on the same scale on which they were drawn. Unfortunately, this is

not practicable to any large extent ; but some twenty sheets of the atlas will be

facsimile reproductions of Dr. Hedin's work, illustrating various types of country.

The balk of the atlas, consisting of some eighty-five sheets, will be published on

two scales. The maps of the route from Kashgar to Lailik and of the Tarim Eiver,

numbering fifteen or sixteen sheets, will be on the scale of 1 : 100,000 (1*6 mile=
1 in.) ; the remainder will be on the scale of 1 -.200,000 (3'2 miles = 1 in.). Dr.

Hedin also has in contemplation a general map of the region in sixteen sheets on

the scale of 1 : 1,000,000 (16 miles = 1 in.), showing everything that is known at

the present time of the geography of Central Asia. But before undertaking so

formidable and costly an enterprise as this last he wishes to know how far such a

map would command the approval and moral support of geographers. Major H.

Brystrom and Lieutenant 0. Kjellstrom are carrying out the work of reducing,

reconstructing, and drawing for the atlas, and it is understood that, in Dr. Hedin's

opinion, the results of their labours will bear comparison with the best work of

the kind that has been produced outside of Sweden. The general map of Central

Asia, if undertaken, will be produced by Justus Perthes.

Dr. Sven Hedin's commentary to accompany the atlas has grown to such

dimensions that it will occupy no fewer than four volumes, all profusely illus-

trated. Fully three-fifths of the whole has been written, and it is anticipated that

by the autumn of next year the remainder of the commentary will be ready. The

first volume will be divided into four main sections, relating (in order) to the

Tarim River, the lakes of the lower Tarim system, the Cherchen Desert, and the

Tarim Delta. Volume n. will cover the Kara-Koshun, the Kurah-tagh, part of

the Gobi Desert, and the furmer Lake of Lop-nor ; Dr. Hedin's discussion of the

history of this last will be a notable feature of this section of the work. In the

third volume the country traversed by the explorer in Northern and Eastern

Tibet will come under consideration, while the final volume will deal with his

journey in Central and Western Tibet. It is understood that primarily these four

volumes are designed to furnish a running commentary on the maps in the atlas.

Dr. Hedin is arranging his remarks in the form of a diary, and describes the

country as it opened out before him from day to day. His narrative forms a

topographical, morphological, hydrographical, and orographical account of the

regions traversed. The adoption of this plan, however, has not prevented him

from discussing the many problems which this part of Central Asia, in its wider

aspects as well as in particular localities, presents to the geographer. It may be

noted that in dealing with Tibet Dr. Hedin proposes to supplement the detailed

description of his route by a general geographical survey of the relief of the

Tibetan highlands, while the illustrations to these volumes will comprise a

selection of views of Tibetan mountain scenery of exceptional beauty. All the

volumes will contain, besides numerous illustrations, diagrams, and sketch map,
in the text, a considerable number of full-page lithographic plates. Most of these

will be reproductions from photographs, but some of them will reproduce

drawings by Dr. Sven Hedin.
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As to the other^monographs -which the scientific results will include, the report

on Dr. Hedin'sfastronomical observations is beirg prepared by Dr. K. G. Olson,

under the direction of Professor Dr. P. G. Kosen, of the Swedish General Staff.

This, it is hoped, will be ready for publication towards tie close of the year.

Special importance attaches to the meteorological observations, which embrace a

very voluminous series of records. Not only the observations taken by Dr.

Hedin on his last journey, but those which he secured on his expedition of 1894-7

will be given. The record will extend, therefore, over a period of six years.

Whilst on these two journeys Dr. Hedin took meteorological observations three

times daily ; moreover, for about a year of the time there are duplicate sets of

observations, one taken by his followers at headquarters, when for a time he fixed

his camp, the other taken by himself whilst engaged in side excursions. The
arrangement and discussion of these records has been intrusted to Dr. Nils

Ekholm, of the Central Meteorological Institute at Stockholm. The observations,

themselves, it is^anticipated, will be ready for publicatkn by the er.d of ihe year,

while Dr. Ekholm's dissertation is expected to appear in the following spring.

The latter will deal with several of the meteorological and climatological pheno-

mena encountered in Central Asia, such as the great violence and remarkable

constancy of the east-north-east winds that prevail during the spiing in the

Lop-nor country and the adjacent desert regions ; also the not constant westerly

wind which blows throughout the whole of Tibet in the winter months. The
former of these phenomena has been perhaps the most important factor in deter-

mining the configuration of the region of which Lop-nor is the centre, and it is

possible that the latter will be found to have some bearing on the monsoons.

Dr. Hedin's zoological collections will be described by Dr. Wilhelni Leche, the

botanical specimens by Professors Lagerheim and Nils "Wille. The geological

collection is extensive, including as many as 700 specimens of rock which ate

being dealt with by Dr. H. Backstrom. A number of specimens of sand, and

various kinds of soil and salt, have been examined by Professor Baron de Geer,

assisted by Mr. G. Aminoff. From the sand-buried city which he discovered on

the shores of the bed of the ancient Lop-nor, Dr. Hedin brought away many
objects of great archaeological interest. These included a number of documents

written in a Chinese script, which may be expected to throw light on the human
history of the region. The collection was intrusted to Herr Karl Himly, of Wies-

baden, one of the few sinologues of standing to be found in Europe. Unhappily,

Herr Himly died before he brought his task to completion. Dr. Hedin had re-

ceived from him a lengthy introduction, and the first chapter of his examination

of the collection ; the illustrations for the text had also been selected by the

deceased scholar. It is to be hoped that a competent authority will be found to

complete the work.

Chinese Geographical Terms.—A correspondent of the Times sends to that

Journal the following notes in regard to Chinese geographical terms which may
prove of use at the present time when so much attention is being drawn to the

East :

—

The word Ling means "a pass :
' or "a range of mountains." Thus Mot'un

ling is "the sky-scraping pass," the Finshui ling is "the pass of the dividing of

the waters," and the Ta ling is the "great pass." Ho is the common word for

"river" north of the Yang-tsze-kiang ; south of that stream rivers are termed
kiang—thus the Liao ho is the " distant river," and the Taitzu ho the " Heir

Apparent river." Two rivers which have been connected with stirring incidents

are the Sha ho, or "sandy river," and the Tai yang ho, or "great sheep river."
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Chiao is " a bridge," and forms part of the constantly-recurring name of Tashili

chiao, "the great stone bridge." Shan means "a hill" or "mountain," and we

meet with it in such compounds as Shanhai kwan, "the pass (at the junction) of

the mountains and the sea," or Haishan sai, "the sea and mountain fortress."

Hai, "the sea," occurs in such names as Hai ch'eng, "the city of the sea," an

interesting nomenclature, since, standing as it now does some 30 miles inland,

the city marks the extent to which the land has encroached on the sea since its

foundations were laid.

Ch'eng is "a castle" or "a city," as we see in the name Feng htvang ch'eng,

"the city of male and female phcenixes," which may have reference to the possibly

phoenix-like qualities of the inhabitants. Warn is "a bay" or "bend," and occurs

in the name of Talien wan. Of this term, Ta means "great," lien "connected"

or "continued," and wan "bay," and it may mean "the greatly extended bay."

But it is sometimes hazardous to translate such terms. For example, there is the

chia, ot " c&Tpe,"Koliensheng, which would puzzle a translator, and will not yield

sense until it is known that it is an attempt to reproduce the name of Admiral

Colinson, after whom the cape is named. Tao is " an island." T'un is " a village
"

or "camp," and forms a part of many compounds. The Chinese very commonly
name their villages from the names of the predominating local family, and so we
have such compounds as Wangchia t'un, " the village of the Wang family"; or

they name them after some distinguishing featuie in their surroundings, as, for

example, Liuhwa t'un, "the willow-flower village." Tien is "an inn" or "shop,"

and occurs very commonly in Manchuria, as in the names Pulan tien, "the great

epidendrum inn," and Laoze tien, "the gentlemen's inn." Again, very frequently,

as among ourselves, the Chinese give as the name of a place the distance at which

it stands from the nearest town. Thus we have the Pali tien, "the eight-mile

inn." This is a very common origin of names, as, for instance, Szv.shihli fao,
" the 40-mile military station." Near Peking there is the well-known Pali chiao,

or "eight-mile bridge," from which Count Palikao took his misspelt title. King,

or Ching, as it is pronounced in the north, means "a capital," and is recognised in

Peking, "the northern capital," and Nanking, "the southern capital." When
transferred to the shores of Japan it is pronounced kid and appears in Tdkio, or

"the eastern capital" (the Chinese Tung, "the east," becoming To in the land of

the Rising Sun). Mukden is called by the Chinese Slieng king, or " the flourishing

capital." Ao, " a bay," occurs in such a name as Huhishan ao, or " the gourd-

shaped hill bay." K'ou means "a pass" or "a port," and is met with in such a

compound as Yangchia k'ou, " the Yang family pass." Niuchivang, or Newch-

wang, the treaty port of Manchuria, means "the cattle farm," and Hsiuyen chow

(Siu-yen), "the precipitous departmental city." T'ai stands for "an eminence,"

as in the compound Linchia t'ai, "the Lin family eminence." Jih is "a post

station," and appears in Shikho jih, "the stony river station," and many other

combinations. It must, however, be understood that the above-mentioned

syllables have the meaning attached to them only when they represent the written

characters by which the words would be expressed on paper. For example, it has

been said that ling means "a pass." But there are at least forty or fifty lings in

the language, with as many different characters representing them, and ling means

a pass only when it stands for the character which bears that signification.

AFRICA.

Lieut. Boyd Alexander's Expedition.—Some further interesting particulars are

now obtainable of the expedition which Lieutenant Boyd Alexander is at present
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conducting in the eastern provinces of the Northern Nigeria Protectorate. The

expedition reached Lokoja towards the end of March last, and spent a -week in

collecting porters, testing instruments, and in putting together the two special

steel boats which had been taken out with a view to the navigation of shallow

rivers. The Benue at the time the expedition passed up it, accompanied by a

flotilla of canoes, was of an average depth of about 3 feet, but navigation is

greatly impeded by numerous sand banks. The steel boats behaved admirably.

They are constructed with curved in bottoms, which were found to give them

buoyancy, and to enable them to resist the currents of the stream, which in some

places were running at six miles an hour. The first permanent camp was established

at Ibi, about half-way between Yola and Lokoja, on the southern bend of the

river, and a very thorough collection of zoological specimens, numbering in all

over three hundred, was obtained before a move was made in July to the second

base camp at Astaka, a place situated on the upper reaches of the Gongola river,

one of the tributaries of the Benue from the north. While at Ibi excursions were

made to a considerable distance from the base camp by all the members of the

expedition, and sights were obtained on two peaks of the Murchison range, distant

about sixty miles, for a triangulation from Ibi to Banebi. The natives to the

south of Ibi are found to be an extremely interesting and industrious people,

skilled agriculturists, and good hunters. The Munchis, as they are called, are

typical Bantus, and bear a strong family likeness to the Bubis of Fernando Po.

At the time when the mail left the members of the expedition were broken up

into parties, all making their way by different routes to Astaka, the second base

camp, where, it is hoped, they would be reunited about the end of August.

Lieutenant Boyd Alexander himself was going by way of Loko Keffi and Bauchi,

while his brother, Lieutenant Claud Alexander, and Captains Gosling and Talbot

went direct from Ibi to Tsanchi, whence they were to make their way eastwards

to the new camp. The main body of the expedition, so far as its paraphernalia

was concerned, consisting of some two hundred and fifty loads, was sent by the

steel boats and canoes up the Benue and Gongola rivers in charge of the Portuguese

collector, Jose Lopez, accompanied by an escort of Haussas. Some time will be

spent at Astaka in surveying the surrounding country and in adding to the zoo-

logical and other collections, and then the expedition will split up, half of the

members going to Kuka on the western shore of Lake Chad by one route, and half

by another route. One party will cross Bornu in a general north-easterly direction,

calling en route at the important towns of Gujba and Maiduguri, while the other,

after taking the steel boats to pieces, will transport the sections to the banks of

the Komadugu River, the course of which they propose to follow down to the point

where it flows into Lake Chad. Native reports lead Lieutenant Boyd Alexander

to believe that for at least three months in the year—July to September—there

is practicable waterway of some length in the main Komadugu stream. On

arriving at Yo, situated close to the Lake entrance, the boat party hope to be able

to enter the Lake and to skirt the western shore southwards as far as Kuka.

That will be in all probability the turning point of the expedition ; but nothing

has yet been definitely settled as to the return route, though it is extremely pro-

bable that it will be, in part at least, through the French and German spheres of

influence to the south and south-west of Lake Chad.

AMERICA.

The Grand Trunk Pacific Railway.—Our corresponding member, Mr. Alexander

Begg, sends us the following extracts from Progress in connection with this

railway :

—
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" Ever since the favourable report on the Yellow Head Pass route for the

Canadian Pacific Railway was written, nearly a quarter of a century ago, it has

been the earnest desire of the people of British Columbia to have that great region

embraced in Cariboo, Omenica, and Cassiar, opened by a line of railway.

"The natural wealth of that region is known to be great. Its auriferous gravels

are measured by hundreds of thousands of acres ; its fertile valleys may be counted

by scores ; its coal and mineral deposits are numerous and extensive. Every loyal

British Columbian has realised that the future prosperity of the province, the full

development of its potential wealth and its capacity for the accommodation of a

permanent population would never be achieved until a railway was built from the

sea to the mountains across this magnificent territory. Fifteen years ago the agita-

tion for such a railway took concrete form, and a company composed of strong

representative Victoria business men was formed to build what was to be called

the Canadian Western Central Railway, afterwards colloquially known as the

British Pacific. The Legislature granted liberal aid in land, and it was known
that the policy of the Dominion Government of granting subsidies to the extent of

S6400 a mile would be applied to the proposed railway. An earnest effort was
made to secure capital to construct the line, but it failed. There is no need to go
over the history of the several attempts. They form a record of disappointments.

These disappointments clearly established that there was nothing which the

province felt justified in giving, which would induce capitalists to invest money
in a railway to open the Central Section of British Columbia. Every attempt to

open the part of the province referred to had ended in failure, and there was no
prospect of anything being accomplished. The public of British Columbia were
hoping that the matter might be taken up in connection with the Canadian
Northern Railway, for it had become evident that we would never get a line

across Central British Columbia except as an integral part of a new trans-

continental road. It would have to be part of an enterprise that would have the

traffic of the Prairies on the one hand, and that of the Orient on the other to

make it acceptable to investors.

"In 1902 the Grand Trunk Pacific was proposed. The negotiations culminated

in the determination of the Government of Canada, acting in conjunction with
what is now the Grand Trunk Pacific Railway Company, to construct a new
Transcontinental Railway, from the sea coast of British Columbia to Moncton,
N.B., where connection will be made with St. John and Halifax, thus securing an

absolutely all-Canadian line from ocean to ocean, opening a vast territory, and
solving for British Columbia the much-discussed question of the development of

its great Central Section. By the terms of the arrangement, this is to be done

without the expenditure by the Province of British Columbia of one dollar of

money -or the gift of an acre of land. It was originally intended to requiie the

work to be done within five years, but owing to difficulties attendant upon the

financing of the project, it was found necessary to extend the time to eight years.

Therefore we will have in eight years, and at a cost of nothing to the province,

the railway for the construction of which the people of the province have striven

for a quarter of a century, and to secure which they were willing to give millions

in money and millions of acres of land.

" What does this consummation in legislature of the far-reaching policy of Sir

Wilfrid Laurier mean to this province ? It is hardly possible to measure its full

significance. The terminus of the new railway will be nearer the Orient than

any other port on the Pacific Coast, the gradients on the railway will be easier

than those on any other transcontinental line, and its Atlantic termini will be

nearer Europe, except those of the Canadian Pacific, with which they will be
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identical. This will of necessity mean that there will be built up, wherever the

Grand Trunk Pacific Company determine to make its Pacific terminal point, a city

which in course of time will rival, if it will net surpass, any of the cities on the

United States western seaboard. It will of necessity mean that a large amount

of travel and traffic will flow north through British Columbia and probably by

way of Victoria and Vancouver Island, from points in the United States. It will

mean that, as soon as the route of the new railway across this province is deter-

mined there will be a movement of population in that direction, which will

steadily increase in volume, until all the areas available for settlement have been

occupied. It will mean an immediate stimulus to prospecting over an area known

to be rich in all the indications of great mineral wealth. Further, not only is

the National Transcontinental Railway—to give it its full legal title, a great thing

for British Columbia, because it secures the fruition of our most ardent hopes for

provincial development, but it is a great thing for Canada, as the years to come

will abundantly testify."

The Desert Botanical Laboratory of the Carnegie Institution.—The Advisory

Committee in Botany of the Carnegie Institution have started a desert laboratory

near Tucson, Arizona, with the object of studying thoroughly the relation of

The "White Sands, Tularo-a Desert. New Mexico. The view is south-west toward the

San Andreas Mountains.

plants to a dry climate and to substrata of unusual composition. Before settling

upon the region named, an advisory committee, consisting of Mr. F. V. Colville

and Dr. I). T. MacDougal, made a tour through the more marked desert regions

of the States, in order both to select the most suitable locality for the laboratory

and to gain a comparative knowledge of the aspects of desert vegetation. The

results of this journey, together with an extensive bibliography relating to desert

plmts, are published under the above title in a beautifully illustrated pamphlet
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by the Carnegie Institution (Washington, 1903), the whole giving a most instruc-

tive view of the general aspects of the deserts of the States. Very instructive are

the figures of the giant cactuses of the desert, the frontispiece representing one

which was forty feet in height. Another figure shows the way in which Yiicca

radiosa prevents itself being overwhelmed by the shifiing sand by a gradual

elongation of its trunk. The plant represented was found on the summit of a

thirty-feet dune, and was believed to have original^ grown upon the plain, and

subsequently to have grown up through each successive layer of sand as this

accumulated. The accompanying figure, from a photograph kindly supplied by

the Carnegie Institution, illustrates an interesting type of desert scenery. In

the foreground are parallel dunes with characteristic vegetation.

AUSTRALASIA.

Pidgery or Pituri.—We have received from Mr. R. M, Macdonald a sample of

the interesting drug known by the aboriginals of Central Australia as pituri or

pidgery. Pidgery is composed of the dried and finely powdered leaves, mixed

with broken twigs, of Duboisia hopivoodh', a plant belonging to the Natural Order

Solanacie, and is the homologue of the Peruvian coca and the Betel nut of the

Eastern Archipelago, being used by the natives for chewing purposes. Mr. Mac-

donald informs us that in his experience the method in use is as follows :—

A

small portion of the dried and powdered plant is placed upon a gidgya (Acacia,

homolophylla) leaf, the leaf is then burned (probably to obtain potash), and its ash,

together with the pidgery, is placed in the mouth, rolled into a ball, and chewed.

In a European, according to Mr. Macdonald, sickness very speedily follows, but in

the native insensibility to pain is produced. Other observers have found that the

plant produces severe headache and intoxicating effects, but in small quantities it

seems to be highly stimulating, and like coca, diminishes the feelings of hunger

and fatigue. The active principle would appear to be an alkaloid allied to nico-

tine. An interesting account of the drug will be found in Maiden's Useful

Native Plants of Australia. The sample sent to us was obtained from the Vullagin

swamps, on the borders of Queensland and South Australia.

POLAR.

The German Antarctic Expedition.—In the Geographical Journal for August

an illustrated account of the German Antarctic Expedition is published by Dr.

Drygalski, the leader. The most notable results of the expedition will be found

summarised in the Magazine for last year, but attention should be specially drawn

to the beauty of the illustrations in Dr. Drygalski's paper, and to the accompany-

ing map. It will be recollected that the Gauss discovered new land—Kaiser

Wilhelm II. Land—trending east and west a little south of the Antarctic circle,

and lying between Kemp Land and Knox Land. This new land Dr. Drygalski

believes to be a part of the Antarctic continent, basing this opinion largely upon the

meteorological conditions, especially the frequency and uniformity of the easterly

gales, which have a Fohn-like character, and sweep down from the south over the

vast uniform and but slightly inclined surface of the inland ice. These gales

ra^ed throughout nearly the whole of May and August, and were numerous in

April and September. Even in the southern midsummer they sometimes occurred,

one of the fiercest bursting over the Gauss in January. In winter they sometimf s

endured for from three to five days, while in summer they only lasted for a day

or two. Always accompanied by a heavy snowfall, these storms were the greatest

obstacle in the way of scientific work with which the party had to contend.

Amono- the other observations made by the expedition it may be noted that they
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found that Kaiser "Wilhelm II. Land slopes steeply into a deep sea, and consisted

of old crystalline rocks, with the exception of the Gauss-berg, the ice-free extinct

yolcano discovered by the expedition, which is built up of lavas. As indicated

above, the illustrations accompanying the paper are exceptionally interesting, one

showing the stratification of the inland ice being especially impressive.

New Arctic Expedition.—It is announced that Commander Peary is preparing

to lead another expedition to the Pole next year. The expedition will start in

the summer, and will probably not be gone for more than two years. The

expenses are estimated at £30,000, which is £10,000 more than the last attempt

cost. A vessel of a new type is now being constructed especially for the expedi-

tion. One part of its equipment will be an ice-breaker bow, which it is expected

will enable the vessel to break through to a point further north than has been yet

reached. Commander Peary intends to journey by way of the shores of Grant

Land, and hopes to establish a base camp within 500 miles of the Pole, and then

use very light sledges with fast dogs to make a final dash for the Pole. So far

as possible the party will adopt the same style of living as the Esquimaux.

The Ziegler Relief Expedition.—The Frithjof the vessel carrying the Ziegler

Relief Expedition, which, as indicated in our July issue (p. 382), left Troinsoe

with the intention of carrying stores to the America in Franz Joseph Land, was

obliged to return to Norway without accomplishing her object, a second attempt

to reach Franz Joseph Land which was made in August also proving unsuccessful.

The Frithjof, it is understood, encountered such terrible weather, and the ice con-

ditions were also so unfavourable on both occasions, that the enterprise was
necessarily abandoned. No further attempt can be made this season, but if the

America does not return another effort will be made next year. The America is

fully provisioned, so that it is not anticipated that the failure of the Frithjof to

reach her will entail any hardship on the members of the expedition. Further, it

is believed that in any case Mr. Fiala, the leader of the Ziegler Expedition, would
be desirous of remaining a second season in the north.

COMMERCIAL GEOGRAPHY.
The Economic Condition of Portugal.—A report on the trade and industries of

South Portugal for the year 1903, issued by the Foreign Office, shows that the

population of Portugal is 5,501,000. The principal resources of Portugal are

derived from agriculture, which, aided by a splendid climate, might be developed

to a greater extent. Although Portugal ranks amongst the smallest countries in

Europe, it embraces as many agricultural zones, suitable to different culture, as the

area of many countries of greater extent. Considerable quantities of wheat are

grown in the southern region of Portugal, which also embraces large tracts of

grazing land, salt pans, extensive vineyards, cork and oak forests, orange groves,

and olive-trees scattered about in all parts. A great impulse has been given of

late years to wine production and wheat-growing, and no less than about 104,000

acres of vine have been planted, or replanted, in the south of Portugal during the

last ten years ; but owing to the want of proper irrigation and scarcity of labour,

at least three-fifths of the land south of Lisbon still remains uncultivated.

The south of Portugal is rich in minerals, particularly in copper and iron, but,

as most of the mines are situated a long distance from a railway and are un-

approacheu by roads, very few are being explored. The well-known St. Domingos
copper mines are at the extreme south of Portugal, and the important Coppermine

at Aljustrel is being worked by a Belgian company. The principal iron mines,

which are to be found near Beja and Evora, produce from 40 to 55 per cent, of
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mineral. Tin, lead, wolfram, antimony, and auriferous quartz exist around the

districts of Coimbra, Evora, Beja, and Faro, and alluvial gold has been encountered

in the neighbourhoods of Lisbon, Santarem, Castello Branco, and Coimbra. Lignite

abounds near Coimbra, Leiria, and Santarem ; large quantities of asphalt exist

near Alcobaca ; works are about to be undertaken near Torres Vedras in the hope

of obtaining petroleum ; and phosphorite, sulphur, and asbestos, as well as a great

variety of marble and granite quarries abound in Southern Portugal.

The total value of foreign trade with Portugal and the adjacent islands, in-

cluding imports and exports, amounted to ,£22,394,880, as compared with

£19,370,468 in 1902. Of this increase of £3,042,412 about £1,000,000 are

accounted for by the increase in the value of the reis. The imports amounted to

£13,734,900 as compared with £12,019,532, and the exports £8,659,980 as com-

pared with £7,350,936 in 1902. From these figures it will be seen that the

exports sho.ved an increase of £1,715,368 and the imports £1,309,044 over those

of 1902. The latter amount was much increased by the importation of grain to

the value of £610,500 as compared with £164,000 in 1902. Nearly two-thirds of

the exports from Portugal were derived from its agricultural industries. Taking-

all things into account there was a marked improvement in the trade of Portugal

in 1903.

The Sea Islands.—Sea Island cotton is a term so frequently used in connection

with the extension of cotton-growing that the question is often asked as to where

are the Sea Islands referred to. They are not, as is sometimes inferred, the South

Sea Islands. On the contrary, they form an archipelago on the south-east coast of

the United States, extending from the mouth of the Savannah river northward

along the coast to Charleston. These are the islands which give their name to the

special class of black, free-seed, long-stapled cotton so commonly mentioned. The
four larger islands are James, Edisto, Wadmalaw, and John's, which occupy an

aggregate area of some 100,000 acres. There are five smaller islands, severally

named St. Helena, Lady's, Paris, Port Royal, and Spring. The climate is sub-tropical

and the average annual rainfall about 33 inches. The precipitation is greatest at

the time the cotton plants are growing, between May and August ; lowest when
they are ripening, from September to November. The islands lie in about 33

degrees north latitude, the same as Bermuda. After the Civil War (1860-64)

cotton from the Sea Islands commanded 6s. 3d. to 8s. 4d. per lb. Later on, in

1867, trouble began in the form of labour difficulties, excessive rains, and the

appearance of the destructive cotton worm, and continued for some four or five

years. As a consequence the methods of cultivation had to be altered, the plant-

ing of large tracts being discontinued, and replaced by the intense" cultivation of

smaller areas. At present the Sea Island planters are enjoying ihe benefit of this

new system, which was introduced first on James Island.

—

Times.

Trade of the Transvaal.—The value of the imports for the first half of this year

amounted to £6,842,042, as compared with £11,415,044 for the corresponding

period of last year. The Customs receipts for the first six months of the present

year amounted to £852,427, against £1,138,352 in the corresponding period of

last year.

The Cape to Cairo Railway.—Rapid progress is now being made with the

construction of the Cape to Cairo railway, and the route which the line will

traverse towards Khartum has been tentatively decided upon. At present the

line is in process of construction on the north side of the Victoria Falls towards

Kalomo, while the work of erecting the huge bridge which will cross the Falls

is proceeding from either side. A powerful cable-way has been built to carry
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the necessary material across the river for the bridge and permanent way, while

the component parts of engines and rolling stock are also being conveyed to

the north side to help forward the making of the track. The bridge is expected to

be completed by the end of this year, and the section to Kalomo, 150 miles in

length, a few months later. It is hoped by the time the Kalomo line is finished

that arrangements will have been made for extending the railway another 250

miles to the copper district north of the Kafue River, and then the project is to

carry the line to Like Tanganyika. The railway will traverse the north of

eastern Rhodesia to the south end of the Lake. It has not yet been decided

whether the line will follow the eastern shore of the waterway, or whether

steamers on the Lake will be employed to continue the means of communication.

The railway, however, will be joined with the Uganda line, and then pushed

northward past Fashoda to Khartum.

NEW BOOKS.
EUROPE.

The Place Names of Stirlingshire. By Rev. James B. Johnston, B.D., Falkirk.

2nd edition. Stirling : R. S. Shearer and Son, 1904. Pp. 65. Price 2s. 6d. net.

Scotland has been greatl) 1 indebted to the Rev. Mr. Johnston for his prolonged

endeavours to explicate her very diversely-derived place names. A second

edition of his Place Names of Scotland was published in 1903 by David Douglas,

Edinburgh. The first edition of the present treatise on Stirlingshire Place Names
has been thoroughly revised and much enlarged ; and its second edition appeals

with a new Preface in which, inter alia, the author breaks a lance with "the men

of the Inverness school, whose otherwise high-class work is, in every case, marred

by Pictish theorisings, sentimental obstinacy, and, what is much worse, by literary

manners which are not considered admirable anywhere out of Inverness, and pro-

bably not even there." He accuses his critics of "shiftiness," but, on looking

over his own two works, published with only one year between them, we see how
difficult it is for an etymologist to make up his mind definitely as to the deriva-

tion and meaning of some Scottish Place Names. We quote from his work pub-

lished by Mr. Douglas last year, and from the work under review :—
Airthrie, 1903. Perhaps G. aithrin, " a sharp point, a conflict."

1904. Perhaps G. ath-rainn or roinn, "a sub-division," or else from aithrin.

Allan, 1903. Probably G. ailean, " a green plain, as a rule, wet and low lying."

1904. G. srath aluinn, " bright, bonnie valley."

Bantaskin, 1903. Probably Pictish G. pette or pet an t'oisgan, "croft of the

yearling ewes," or "of the lubbers, the blockheads."

1904. Originally Pict. pet an tostail or tosgail, "croft of arrogance."

Banton, 1903. Probably G. ban dun, "white hill."

1904. Perhaps a contraction of G. bail' an duin, " village on the hill."

C'ambuskenxeth, 1903. " Bend of Kenneth."

1904. Possibly G. camus ceannaiche, "bay of commerce."

Colzium, 1903. Probably G. coille-a-mhaim, "wood on the rounded hill."

1904. More probably coill-'a-leum, " wood of the leap."

Endrick, 1903. Probably G. anrach, " stormy."

1904. Probably G. an eiridh, "spatey river."

Larbert, 1903. The second half may be from G. bard, baird, " a poet, bard,"

or beart, " work, exploit, a yoke, burden, machine.''

1904. The " bert " suggests G. beart, " work, exploit," etc.

VOL. XX. 2 X
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Mungall, 1903. Probably G. moine calla, "bog, moss of loss, disaster."

1904. Probably G. moin'-a'-Ghaill, "bog, moss, of the stranger."

While we give these variations, we would also point out the great erudition

displayed by the author in both of his works, and add that, in several instances,

the etymology and history of Stirlingshire Place Names are more fully detailed in

the special volume devoted to them than in the author's Place Karnes of Scotland.

ASIA.

Further India, being the Story of Exploration from the Earliest Times in

Burma, Malaya, Siam, and Indo-China. By Hugh Clifford, C.M.G.

London : Lawrence and Bullen, 1904. Pp. 378. Price 7s. 6d.

Owing solely to the mere accident of their geographical position in lying as

they do midway upon the great sea route which leads from India to China, Mr.

Clifford says it has been the fate of the countries described in this volume to be

overshadowed by the immensity and fascination of their mighty neighbours.

From the fabled accounts of " Chryse the Golden," he proceeds to narrate the

travels of " the Mediaeval Wanderers" from the Venetian Marco Polo onwards.
" The Filibusters," such as Vasco da Gama and Dalboquerque, next claim his

attention. The explorations of the Portuguese and the East India Companies

bring us to "Francis Gamier, the Man," with an account of Khmer civilisation

and the Lagree-Garnier expedition, in 1866, up the Mekong river from Penh to

Ubon and Luang Prabang. The Shan States and Yan-nan and journt-ys of

exploration in Burma are next described, with the further exploration of Siam,

French Indo-China, and the Malay Peninsula, the whole being illustrated by

portraits of celebrated explorers, maps by Mr. J. G. Bartholomew, and a valuable

list of the principal publications relative to Further India. In this able and

erudite work, " Chryse the Golden stands revealed to us, robbed of its magic and

mystery," with very few secrets left, such as the actual sources of the Salwin and

Irawadi, and, the geographer haying done his work, the scientist and the ethno-

logist, particularly the latter, must be looked to to complete the task.

Fasciculi Malayenses : Anthropological and Zoological Results of an Expedition

to Pentl and the Siamese Malay States, 1901-1902. Undertaken by Nelson
Annandale and Herbert C. Robinson. Anthropology, Part n. (a). Price

10s. net. Published for the University Press of Liverpool by Williams and

Norgate, London. 1904.

This instalment of the above work contains a series of short papers on anthro-

pological subjects Thus Mr. Henry Balfour writes on Musical Instruments, Mr.

Annandale on Religion and Magic, Customs of the Malayo-Siamese, and Skeletons

of the Malayo-Siamese. The papers on Religion and Magic and on Customs contain

a number of interesting notes on the subjects with which tbey deal. The former

especially tends to emphasise the conclusion now drawn bj most observer? of the

essential similarity in belief and practice found among all primitive races. In the

present instance a substratum of materialistic animism is still definitely discernible

beneath the superficial layer of Mohammedan customs, and the deeper traces of

Hindu influence.

The Gems of the East. By A. Henry Savage Landor. London : Macmillan

and Co., Limited. 1904.

One of the most notable results of the Spanish-American War was the annexa-

tion by the United States of the Philippine Islands in the Far East. Little was

known of the climatic and economic conditions of these islands as long as they



NEW BOOKS. 611

remained under Spanish rule, so they offered a fair held for the enterprise of Mr.

Savage Landor, who, in 1902-3, made a tour through the most important of them,

and now published an account of his observations and explorations in the two

volumes now before us. His tour in the Islands lasted two hundred and fifty

days, in the course of which he travelled over 16,000 miles, " on foot, or on horse-

back, by canoe, rafts, and steamers." Attached to the first volume there is an

excellent map of the Philippine Archipelago, with lines indicating the route of

the author, by means of which the reader can follow him easily in his travels. It

is, of course, impossible for us in this notice to give even an epitome of these

interesting volumes. Mr. Landor must be left to speak for himself. The narra-

tive, if not exciting, is full of interest and instruction. It is very evident that

from time to time the author ran grave personal risk, especially when he left the

beaten track, which he did as often as he could, and sought out uncivilised and

dangerous tribes whose territories he entered at times and under circumstances

which might well have daunted an ordinary explorer. Apparently also he

usually approached the natives unarmed, and by sheer dint of tact and fearless-

ness established such satisfactory, if not friendly, relations with them that he

was able to induce both themselves and their women to submit to the terrifying

process of being photographed, and to the still more suspicious process of being

measured with all the details required by the science of anthropometry. In this

way Mr. Landor has made important and interesting additions to the ethnography

of the Far East, and his explorations in the interior of these little-known islands

have added materially to our knowledge of their climatic and economic condi-

tions. The climate of course varies throughout the Archipelago, but Mr. Landor

seems to have met with cholera, smallpox, malarial and other fevers pretty nearly

everywhere. The native population includes Mohammedans, heathens, and semi-

Christians of every shade of colour from the " ivory white " Mansakas of Mindanao

to black-faced Mohammedans and Bayo dwarfs, the majority of whom are less

than four feet in height. There are apparently no tribes so numerous and warlike

as to completely overawe and dominate their neighbours. They are mostly split

up into small communities, each under its separate chief, and all more or less at

war with each other. Slavery, polygamy, cannibalism, and head-hunting are

more or less general all over the Archipelago. The resources of the Archipelago

are very considerable. The minerals include gold, copper, coal, etc. ; the forests

offer an unlimited supply of good timber ; and the natural products include coffee,

guttapercha, rice, maize, bananas, cocoa-nuts, etc.

It seems very clear that, in annexing the Philippines from Spain, our American

cousins have undertaken a task, the dimensions of which they did not anticij ate

or understand, and one which will tax their best efforts and utmost skill for many

years to come. Spain, which had ruled in the Archipelago for centuries, had

done but little for its development. For military purposes a few roads and

bridges had been constructed and some forts had been built, and a feeble attempt

had here and there been made to introduce Christianity and civilisation ; but in

the interior and away from the coast and immediate vicinity of the forts the

inhabitants are still practically savages, aid many of them are cannibal?, while

on the high seas piracy is still quite common. The process of subjugation has

apparently hardly begun, and if we are to believe Mr. Landor, our American

cousins are not generally going the right way about it, so that it would appear

a long time must elapse before these colonies can become creditable, not to say

profitable, appanages of the Cnited States. Throughout his explorations in the

Philippines, Mr. Landor met with much courtesy and assistance from the Ameri-

can officers who are stationed in the new colonies, and he accompanied the
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expedition which besieged and captured the Fort of Bacolod in Panay. In the

course of the siege he was in some danger, as a Remington bullet from the defen-

ders of the fort grazed his arm. Later on he was bitten in the left hand by a

poisonous snake and suffered great agony for a long time ; and indeed the bad
effects of the bite had not ceased ten months after it occurred. The two volumes
are illustrated by many good photographs and sketches, and we cordially com-
mend them to the perusal of our readers.

AFRICA.

Th irty Years in Madagascar. By Rev. T. T. Matthews, of the London Missionary

Society. Loudon : Religious Tract Society, 1904. Pp. 384. Price 6s.

"One who has spent thirty years in the hard and often very weary -work of a

missionary in Central Madagascar," like Mr. Mitthews, is certainly entitled to

write upon the subject and to be heard with respect. He reminds us that

Madagascar is the third largest island in the \v
Torld, and is seven times the size of

Scotland. There are fifteen different tribes in the island, but the Hova tribe was
for about a century the dominant one. " The Hovas might be called the Anglo-

Saxons of Madagascar, a race of foreigners who entered the island 1000, perhaps

2000, years ago, and who, strange to say, belong to the Malay portion of the

human family, and are thus allied to the South Sea Islanders."

The awful " killing times " of Ranavolona i.. the "Bloody Mary" of Mada-
gascar, from 1835 onwards, with illustrations showing the Christians being

precipitated over cliffs, or being speared, stoned, or burned, give a lurid aspect to

this book, and recall the worst features of pagan Rome. In 1861 persecution

ceased with the accession of Radarna n., and in 1869 Ranavolona n. became the

Christian Queen of Madagascar. Her successor in 1883, Queen RanavoloDa in.,

had been educated in one of the schools of the London Missionary Society, and
during the same year Mr. Matthews became a member of the Committee for the

Revision of the Malagasy Bible, and remained a member for four years, till the

finish of the work.

In 1895 the French under General Duchesne took possession of the island, and
the author says the General "treated the Queen with the utmost courtesy and
kindness, and did all in his power to soften her fall" ; a chivalry for which he was

attacked by a section of the French press. The Jesuits took the opportunity to

seize forty village churches, which, however, they had to relinquish by orders of

the Government of M. Brisson. The French Protestants sent a deputation to

confer with the London Society's missionaries, to see their work and report on it.

The result is that " while the work of all the Protestant missions is flourishing,

the Roman Catholic Mission does not flourish." Thanks to the French Govern-

ment, " religious liberty now exists, not merely in theory, but in actual reality,"

and the author declares that " the London Society's Mission has been released

from a perilous position, and placed again on a footing of freedom and hope-

fulness.

POLAR.

New Land: Fvur Years in the Arctic Regions. By Otto Sverdrup. Translated

from the Norwegian by E. H. Hearn. With Maps and Illustrations.

London, New York, and Bombay: Longmans, Green and Company, 1904.

Price 36s.

Captain Sverdrup has written the story of his expedition in two large volumes

which are full of interest, but somewhat overcrowded with anecdotes for a book
the chief interest of which must lie in the discoveries to which it owes its title.
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The trials and hardships of the bold pioneers of the North have been told so

often and so recently that many of the incidents have an air of familiarity which

detr ic.s considerably from their interest, but in spite of this minor defect there is

a sincerity and freshness, together with touches of dry and rather grim humour,

that lend a charm of their own to the book.

The expedition set out in the Fram on 26th June 1898, and consisted of the

captain, and fifteen other men, among whom were a botanist, geologist, zoologist,

cartographer, a doctor, and two engineers. The route agreed upon beforehand was to

be up Smith's Sound and Kane Basin, through Kennedy and Eobeson Channels and

as far along the north coast of Greenland as possible before wintering. From

thence the expedition was to make sledge expeditions to the northernmost point

of Greenland and as far down the east coast as could be attained. There was no

question of trying to reach the Pole. This route, however, was considerably

modified owing to adverse circumstances. The attempt to pass through Smith's

Sound was abandoned, the expedition going instead through Jones' Sound.

Greenland was first sighted on July the 17th, and a few days later the Fram

anchored off Disco Island, where some valuable fossils were found. Eventually

winter quarters were set up in a small bay in the northern part of Bice Strait, and

from that place various trips were made into Hayes Sound and across Ellesmere

Land. Of the nature of Ellesmere Land Sverdrup says, " I think we never came

across country as poor and barren as this was. . . . There wan hardly a plant to be

seen, although we scoured the country in all directions. Of animal life there was

no trace. . .
."

The winter of 1899-1900 was passed in " Havnefjiord " on the south coast of

North Lincoln, and journeys from this place proved, among other things, that the

land at Eist Cape does not trend to the north as supposed by Inglefield, but con-

tinues in a westerly direction. The last two winters, 1900-1901 and 1901-1902,

were spent in a fjiord only 70 miles further north, so that the Fram itself did not

penetrate far towards the "new land." Exploration was mostly carried out by

means of splendid and daring sledge journeys, and as a result of these both coasts

of Jones' Sound were mapped, and it was proved that the tract of land now called

King Oscar Land is separated from Axel Heiberg Land by Heureka Strait.

Islands were also discovered to the west, and, to quote the conclusion of Captain

Sverdrup's book :
" An approximate area of 100,000 square miles had been

explored and, in the name of the Norwegian King, taken possession of."

A meeting with Peary, whilst making his last effort to reach the Pole on the

Windward, is recorded.

Many of the hunting stories make excellent reading, and are told with great

vigour and clearness, but, as we have said, there might have been fewer of them.

There are four scientific appendices written by the various scientific men.

These appendices do not, of course, run to the length of extensive treatises, but

they promise valuable additions to knowledge in their different branches.

The photographs throughout the book are excellent, and a word must be said

for the translation, which is in every way what it ought to be, and is, in fact, so

good that the reader is apt to forget sometimes that the book w^as originally

written in a foreign language.

GENERAL.

Round the World, induding Appendices. By J. P. Thomson, LL.D., Hon.

F.R.S.G.S. With Map, Plates, and Illustrations. Brisbane : Outridge

Printing Company, Limited, 1904.

This volume contains a narrative of the author's voyage round the world.
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including his visit to Great Britain. The appendices contain reprints of four of

the author's papers on geographical subjects. The book is published under the

auspices of the President and Council of the Royal Geographical Society of

Australasia, Queensland.

BOOKS RECEIVED.

We have received the following new books, which will be reviewed in due
course :

—

Die Masai : Ethnograph ische Monographic eines Ostafrikanischen Semitenvolkes.

Von M. Merker. Preis 8m. Berlin : Dietrich Reimer (Ernst Vohsen), 1904.

En Corce. Par Emile Bourdaret. Avec 30 Gravures. Prix Afr. Paris :

Librairie Plon-Nourrit et Cie., 1904.

By Beef and Shoal, being an Account of a Voyage amongst the Islands in the

So nth -Western Pacific. By William Sinker, R.N.R. Pp. 64. Price 6(7.

London : S.P.C.K., 1904.

Biographical Notices of Officers of the Royal {Bengal) Engineers. Arranged

and compiled by Colonel Sir Edward T. Thackery, K.C.B., V.C. Demy 8vo.

Pp. xii + 276. London : Smith Elder and Co., 1900. [Presented by the Author].

A Manual and Dictionary of Flowering Plants and Ferns. By J. C. Willis,

MA. Second Edition, in 1 vol. Pp. xii + 670. 8vo. Price 10s. 6(7. Cambridge:
University Press, 1904.

The Persian Gulf and South Sea Isles. By Sir Edgar Collins Boehm, Bart.,

F.R.G.S. Pp. xvi + 180. Demy 8vo. Price 6s. London : Horace Cox, 1904.

Mediterranean Winter Resorts. A Complete and Practical Handbook to the

Principal Health and Pleasure Resorts on the Shores of the Mediterranean. By
Eustace A. Reyxolds-Ball, F.R.G.S. With a Map and several Diagrams.

Fifth Edition. Pp. xxvii + 618. Price 6s. London : Hazel), Watson and Viney,

Ltd.. 1904.

Handbuch der Wirtschaftskunde Deutschlands. Bearbeitet von Dr. Hans
Allendorf and others. Vierter Band. Pp. viii + 748. Leipzig: Verlag von

B. G. Teubner, 1904.

Europe and the Far East. By Sir Robert K. Douglas. Pp. viii + 450.

Crown 8vo. With 4 Maps. Price Is. 6(7. London : C. J. Clay and Sons, 1904.

America. Crown 8vo. Pp. 264. Australia. Crown 8vo. Pp. 255.

—

"Round theW'orld Series of Geographical Readers." Price Is. 6(7. each. London

and Edinburgh : T. C. and E. C. Jack, 1904.

Queer Things About Japan. By Douglas Sladen. With Coloured Frontis-

piece and thirty full-page Illustrations. Third Edition. 8vo. Pp. xxxv + 443.

Price Is. 6(7. net. London : Anthony Treherne and Co., Ltd.

The White Man in Nigeria. By George Douglas Hazzledine. Illustrated.

8vo. Pp. xv + 244. Price 10s. 6(7. net. London : E. Arnold, 1904.

From a Holiday Journal. By Mrs. E. T. Cook. Illustrated with Sketches

and Photographs by the Author. Demy 8vo. Pp. vi + 217. Price I0s.6d.net.

London : George Allen, 1904.

The Heart of a Continent : A Narrative of Travels in Manchuria across the

Gobi Desert, through the Himalayas, The Pamirs, and Hunza. By Col. Francis

E. Younghusband, CLE. Demy 8vo. Pp. xviii + 332. Price6s.net. London:
John Murray, 1904.

Glossary of Geographical and Topographical Terms and of words of frequent

occurrence in the composition of such terms and of Place-Names. By Alex.
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Knox, B.A., F.R.G.S. Stanford's Compendium of Geography and Travel (Sup-

plementary Volume). 8vo. Pp. xl + 432. Price 15*. London: Edward Stan-

ford, 1904.

. Also the following reports, etc. :

—

Report of the Seventy-Third Meeting of the British Association for the

Advancement of Science held at Southport in September 1903. London : John
Murray, 1904.

A Statistical Account of Australia and New Zealand, 1902-3. By T. A.
Coghlax. Pp. viii + 967. Sydney : Statistician's Office.

Meddelelser fra Kommissionen fur Havundersgelser. Serie Fiskeri, Bind I.
;

Serie Plankton, Bind i. ; Serie Hydrografi, Bind i. Kabenhavn, 1904.

General Report on the Operations of the Survey of India during 1902-1903.

Prepared under the direction of Colonel St. G. C. Gore, O.S.I., l.'.E. Calcutta, 1 904.

Publishers forwarding books for review will greatly oblige by marling the price

in char figures, especially in the case offoreign bods.

NEW MAPS.
EUROPE.

ORDNANCE SURVEY OF SCOTLAND.—The following publications were issued

from 1st to 30th September 1904. Four-Mile District Map, hill shaded and
printed in colours—The Cairngorm Mountains, The Upper Dee, and The Upper
Spey Valleys, Parts of Sheets 8, 9, 11, 12 (Price encased—on paper Is., mounted
on linen Is. 6d).

Diagrams (County), Scale four miles to one inch, showing civil parishes with a

table of their areas and the numbers of their one-inch indexes. Kincardineshire

(Price 6d.).

Six-inch and Larger Scale Maps. Parish Maps (1 : 2500 Scale, Revised, with

Houses ruled, and with Areas, Price 3s. each). Banffshire.—Sheets xxn. 3, 5
;

xxxii. 5, 9. Inverness-shire.—Sheets in. 15 ; xi. 4, 8 ; xvm. 6, 7, 8, 12, 16
;

xix. 1, 5, 8, 9, 12, 14, 15 ; xx. 5, 9, 13 ; xxx. 1, 2, 3, 12, 16 ; xxxi. 2. 6, 9, 10, 14.

Note.—There is no coloured edition of these Sheets, and the unrevised im-

pressions are withdrawn from sale.

General remarks (1 : 500 Scale). Annan.—Sheet lxii. 8, 18. Coloured

price now altered to 5s.

ENGLAND AND WALES.—The Survey Atlas—A series of eighty- four Maps and
Plans, with descriptive text. Designed and prepared under the direction of

J. G. Bartholomew, F.R.S.E. Parts xvn. xvm. xix. xx. and xxi. Com-
pleting the issue of the atlas in parts. Price 2s. Gd. each part.

John Bartholomew and Co., Edinburgh.

IRELAND.—Bartholomew's "Quarter-inch to mile Map." Sheet 6, Dublin and
Athlone District. Reduced by permission from the Ordnance Survey, and
coloured in contours to show height of land. Roads specially revised by the

Cyclists' Touring Club. Price per sheet, Is. paper ; mounted on cloth, 2s.

John Bartholomew and Co., Edinburgh.

ITALY.—Carta delle Strade Ferrate Italiane, 1904. Scala di 1 : 1,500,000.

Pubblicata per cura del R. Ispettore Generate delle Strade Ferrate dal

ITstituto Cartografico Italiano. Price L. 1.00. E. Cahone, Roma.

ROME.—Pianta topographica di Roma, Suburbis e Dintorni. Scala di 1 : 20,000.

Pubblicata dall' Istituto Cartografico Italiano. Price L. 1.50.

E. Cahone, Roma.
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AMERICA.
CANADA.—Map of Railways in Manitoba, Assiniboia, Alberta, and Saskatchewan.

Scale 1 : 2,217,600 or 35 miles to 1 inch. James White, F.R.G.S., Geographer.

Ottawa, Department of the Interior.

CANADA.—Map showing Mounted Police Stations in North-Western Canada,

1904. Scale 1 : 2,217,600 or 35 miles to 1 inch. 2 sheets.

Ottawa, Department of the Interior.

CANADA.—Map showing Mounted Police Stations in the North-West Territories,

1904. Scale 1 : 792,000 or 12| miles to 1 inch. 2 sheets.

Ottawa, Department of the Interior.

CANADA.—Ontario, Windsor sheet including Essex, Kent, and Lambton, and

portions of Elgin, Middlesex, and Huron Counties. Scale 1 : 250,000 or

3
-95 miles to 1 inch. James White, F.R.G.S., Geographer, 1904.

Ottawa, Department of the Interior.

This is the first sheet of the new " Standard Topographical Map" of Ontario.

Although orographical features are omitted, it is an admirable piece of cartography,

and supplies the long felt want for an adequate map. It is to be hoped that rapid

progress will be made with the publication of the other sheets.

UNITED STATES SURVEY.—Topographic Sheets on Scale of 1 : 62,500, or about one

inch to a mile. Price 5 cents each sheet. (The figures indicate the number

of sheets received for each State.) Alabama, 2 ; Arkansas, 2 ; Arizona, 2

California, 21 ; Idaho, 1 ; Iowa, 3 ; Indiana, 10 ; Indian Territory, 1

Kansas, 1 ; Maine, 3 ; Maryland, 5 ; Massachusetts, 2 ; Missouri, 5

Montana, 6 ; Nebraska, 2 ; New Jersey, 2 ; New York, 41 ; Nevada, 1

North Carolina, 5 ; Ohio, 19 ; Oregon, 2 ; Pennsylvania, 9 ; S. Dakota, 1

Tennessee, 1 ; Texas, 4 ; Utah, 3 ; Washington, 2 ; Wisconsin, 4 ; Wyoming, 2.

United States Geological Survey, Washington, D.C.

The Topographical Map of the United States is produced by the U.S. Geological

Survey. It has been in progress since 1882, and about one-third of the country,

including Alaska, has been mapped. In the course of 1903, and the first three

months of 1904, no less than 162 standard sheets have been published. As the

above list of them shows, the mapped areas are widely scattered, nearly every

state being represented.
AFRICA.

NORTHERN NIGERIA.—War Office Map of Africa. Scale 1 : 250,000 or about 4

miles to an inch. 1904. Sheets 62-A, 62-B, 62-C, 62-E, 62-F, 62-G, 62-H,

62-1, 62-J, 62-K, 62-L, 62-M, 62-N, 62-0, 62-P. Price Is. 6d. each sheet.

Intelligence Division, War Office, London.

ASIA.

CEYLON.—Survey Map on Scale 1 : 506,880, or 8 miles to an inch, from surveys

initiated by and carried out during the administration of his Excellency the

Right Hon. Sir J. West Ridgeway, 1896-1903. By F. H. Grinlinton,

Surveyor-General. Office of Surveyor-General, Colombo.

FAR EAST.—Carta della Cina orientale, Corea, Giappone ed estremo Oriente

Russo. Scala di 1 : 2,500,000. Pubblicata dall' Istituto Cartografico Italiano.

Price L. 1.00. E Calzone, Roma.

MANCHURIA. - Sketch Map compiled in the Intelligence Branch, Quartermaster-

General's Department in India from a map of South Manchuria, dated 1902,

by Colonel G. F. Browne, Military Attache in China ; also the French and

Russian Standard Sheets, and Russian Map of Manchuria, 1901. Scale 20

miles to an inch.
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BOTANICAL SURVEY OF SCOTLAND.1

III. and IV.

—

Forfar and Fife.

By William G-. Smith, B.Sc, Ph.D., University of Leeds.

The vegetation maps of Forfar and Fife were originally intended to be

the third and fourth districts of the Botanical Survey of Scotland pro-

jected and begun by my brother, the late Robert Smith. The position

of Forfar and Fife in relation to the maps of Edinburgh and Northern
Perthshire, already published (R. Smith, 1900),2

is shown in Fig. 1.

The fifth map required to complete the area is in progress. The maps
and notes relating to Forfar and Fife were already well advanced at

the time of my brother's death, but delay was unavoidable, because my
opportunities for completing them were limited to the summer vacations.

The vegetation of the two counties has been recorded by us for a con-

siderable time. The representative lists of plants given in the following

pages are selected from notes of excursions begun by myself in 1884, and
continued by my brother from 1889 to 1900. By him the notes to

accompany the maps were prepared from time to time, and although they
are not so complete as might be desired, further delay seems inadvisable.

My duty has been chiefly editorial—appreciative rather than critical

—

and as far as possible the views expressed in the original field notes are

adhered to. In order to ensure greater accuracy, the manuscript has

1 The further instalments of this paper will be illustrated by two vegetation maps of

Forfar and Fife, which will appear in the early part of 1905.
2 The numbers in brackets after an author's name indicate the year in which a book or

paper was published. The titles of the works referred to will be found in the list of refer-

ences. The authors' names are arranged alphabetically, and the papers of each author in

chronological order, with the year-number in brackets. In the case of a periodical, the

number in brackets is the year of publication of the paper referred to.

VOL. XX. 2 Y



SKETCH-MAP SHOWING THE PUBLISHED SHEETS
OF THE

BOTANICAL SURVEY OF SCOTLAND

English Miles

Fig. 1.—Index Map showing the area included in the Botanical Survey of Scotland, by the
late Robert Smith, B.Sc.

Of these sheets those of Edinburgh and Perthshire appeared in vol. xvi. (1900), those of

Forfar and Fife will appear in the early part of 1905.
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been submitted to Mr. William Barclay of Perth, who has contributed

some of the matter and revised the lists of plants. This assistance has

not only relieved me considerably, but it gives the paper that quota of

local knowledge which might be lacking through my limited opportunities

of visiting the area in recent years. No merely formal acknowledgment

can express my indebtedness to Mr. Barclay for his assistance and advice.

Acknowledgments occurring throughout the paper may convey some

idea how much I am indebted to other friends who have given valuable

aid. The publication of maps of this kind is no easy matter, and, as

in former ones, we are again indebted to the enterprise of Mr. J. G.

Bartholomew, who has given more time and energy than can ever be

repaid in any form. The maps of Forfar and Fife are published with

the aid of a special grant from the Carnegie Trust, given for this purpose

as a recognition of my brother's work. Without this grant the issue of

these maps would probably have been still further delayed.

Introduction.

The objects and methods of this survey are explained in the intro-

duction to the Edinburgh District (R. Smith, 1900 B) ; also in a later

paper (W. G. Smith, 1902 A). It is a record of important plant associa-

tions shown by colours on maps and accompanied by notes. In the case

of Forfar and Fife, the descriptive matter is intended to supplement the

papers on Edinburgh and Northern Perthshire. The principal associa-

tions of these two districts are summarised at the close of the Perthshire

paper, and include :

—

(a) Maritime region.

(b) Region of cultivation : distinction of a lower " wheat " zone from
an upper " no wheat " zone.

(c) Woods : distinction of five types—lowlaud mixed deciduous

woods, oak wroods, Scots pine and mixed coniferous woods, larch woods,

and highland birch woods.

(d) Moorlands or Sub-Alpine region : distinction of grassy hill

pasture from heather moor.

(e) The vegetation of the Arctic-Alpine region above 2000 feet.

These are also the chief subdivisions of the vegetation of Forfar and
Fife, but the completion of a more continuous area has given oppor-

tunities for a more detailed examination of some features. Surveys of

a similar kind on the vegetation of Yorkshire (W. G. Smith, 1903) and
of Westmorland (F. J. Lewis, 1901) have also been published. It is

thus possible to review on a wider basis the results of my brother's first

papers. The types of vegetation shown on the earlier maps are present

in all the areas investigated later, and, in addition, other types have

been added where necessary. The most notable advance is that the

limited areas of " peat bog with ling and cotton-grass " in Edinburgh
and Perthshire were found to be extensively developed on the Pennines,

either as cotton-grass moor or Sphagnum bog. Progress has also been

made in the recognition of the smaller plant associations included under

the larger types indicated by colours. It is thus possible to tabulate the
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chief plant associations of Eastern and Central Scotland and the North of

England, and to speak with some confidence on their distribution. At
the same time it has also been shown that each new area investigated

has features of its own, and that this method of botanical survey must
be carried over still greater areas of Britain before general deductions

are attempted.

The nomenclature of ecological plant geography, in spite of attempts

to systematise, is at present too chaotic to attempt an exact definition

of the terms used, and it seems advisable to allow latitude in the use of

terms already familiar. The terms "associations" and "formations"
have been used by some workers to define the societies of plants repre-

sented on our maps. But any of these in a more detailed survey may
be subdivided into smaller societies. Thus an oak wood is an association

distributed within wide climatic and edaphic limits. Smaller associations

exist within the oak wood, each dominated by one or more plants {e.g.

Bracken, Scilla, Holcus mollis, etc.), indicating different conditions of

shade and soil moisture within the wood. The results of ecological

studies in oak woods presented by Mr. T. W. Woodhead (1904) to the

British Association have opened up an important aspect of the study of

plant associations. Schimper (1903) distinguishes between climatic and
edaphic formations according as the vegetation is controlled by climatic or

soil factors. But do we know the controlling factors 1 "Within a limited

area it is unsafe to form conclusions on the effects of climate and soil

on the vegetation, and we think that it is not until wide areas have been

reduced to a standard suitable for comparison, that one can venture to

say what is the effect of complex influences like climate and soil. For

the present it is safer to designate associations by prefixing the names

of the dominant plants. The scale of the maps for a general survey,

such as is here attempted, limits the scope to a primary analysis of the

vegetation, and in each case the association is named by the dominant

plant forming the top story or tier. When maps on a larger scale are

prepared, the smaller associations may be designated by plant names,

e.g. Juncetum, Caricetum, Psammetum, etc., or by prefixing generic and

(in some cases) specific names, e.g. Molinia association, Juncus squarrosus

association, etc.

The associations referred to in the maps are shown on the area they

actually cover. It is as yet too early to state definitely how far each

association depends on climate, soil, or man, each of which is more or

less a controlling element. The vegetation of Britain is determined

primarily by the climate, which results from its geographical position

and insular character. In subdividing the vegetation, the term region

is used to indicate the chief divisions which are determined mainly by

climatic factors. This term was used in the earlier papers of this survey,

and its use is already familiar from the still earlier work of Hugh
Coterill Watson. As regards distance from the sea the belts of vegeta-

tion in Britain may also be considered as zones on a mountain range.

The types of plant associations shown on the maps can be correlated with

Schimper's two groups of climatic or district formations, and edaphic or

soil formations. Climate determines to a large extent the upper limits
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of oak woods and wheat cultivation, and the change from the heather

moorland of Eastern Britain to the cotton-grass moors of Western Britain

is a response of the vegetation to an increased rainfall. If, however,

these vegetation maps be compared on the one hand with rainfall and
temperature maps, and on the other hand with geological rock and drift

maps, it is evident that the change from one association to another is

linked more closely with the edaphic or soil conditions. Thus within

the same climatic region the associations change with changing soil-

conditions, and even on the same geological formation variations in the

soil-moisture are perceptible in the vegetation maps. The influence of

man as forester, farmer, and game-preserver is everywhere evident, but

the changes thus brought about are only such as climate and soil will

permit. Man may replace natural oak forest by woods of trees from

Europe or America, or by plants of the farm. Scots pine forest may be

replaced by the introduced spruce and larch, or as a result of disforesting

may become heather moor, or be converted into farmland. Those associa-

tions which are maintained by man's agency may be termed " substituted

associations," because they replace forests or moors naturally formed

before man began to influence them, and if left untended would revert

again to a vegetation determined by climate, soil, and animals alone.

Professor Oscar Drude proposes to show this substitution by indicating

the former natural element by symbols over the colours used to represent

the vegetation of the present time. This suggestion ought to be kept

in view in the course of field-surveys, but it has come too late to be

adopted in Forfar and Fife. It is, however, not difficult to reconstruct

the scattered oak and pine woods of to-day into continuous forests

covering cultivated land and much of the sub-alpine moorland ; this

will be referred to in other parts of the paper. These three sets of

external agents—climate, soil, and man and animals—are largely re-

sponsible for the plant-covering of any area, and to them we must look

for a partial explanation of the distribution of plant associations. They
do not, however, control the distribution of plants entirely, because many
plants can adapt themselves to widely divergent external conditions.

Bracken may be given as an example. It covers large tracts on the open

moorland, and it covers equal areas under the canopy of oak woods; in

these two stations the plant shows modifications in growth and struc-

ture, which indicate different external conditions. Ling or heather is

another good example, which will be dealt with later. It is thus

evident that this adaptability of species of plants does not allow their

distribution to be explained entirely from the outlook of external con-

ditions. The relation of plants to one another in associations is also

of importance. Any plant association consists of a limited number of

dominant plants, a larger (yet restricted) number of sub-dominant species,

and a much larger number of species whose existence depends on the

presence of the first two groups.- The planting of beech in an oak wood
may so far modify the light and other atmospheric conditions as to drive

out all but a few species. Another case is that of a moorland which is

enclosed as a grazing pasture ; here many plants are exterminated, while

others are fostered by the new conditions. During the progress of
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these botanical surveys, it has become evident that many of our native

plants are dependants, whose existence centres in the presence of certain

plant associations ; if for any reason the dominant plants are changed,

the dependants are also affected.

The vegetation of the present area may be grouped as shown in the

key to the colour scheme on the maps. The order to be followed

in considering it in this paper is outlined here :

—

(1) Farmland or Region of Cultivation. This presents a series of

gradations from the lowland wheat farms to the upland farms where

wheat is not grown.

(2) Woodland. The woods of the temperate region are chiefly

deciduous, consisting of mixed lowland trees, or with oak as the domi-

nant form ; coniferous woods also occur here. In the sub-alpine region,

the woods are characterised by the dominance of birch or Scots pine.

(3) Moorland. The greater part of this falls within the sub-

alpine region, but on the Grampians it extends into the arctic-alpine

region.

(4) The Maritime Region of the Coast is well represented on the

shores of Forfar and Fife, and is examined in some detail. The estuary

of the Tay presents a transition from maritime to estuarine and fresh-

water vegation.

(5) A review of observations on

:

(a) The fresh-water vegetation of lowland as compared with

highland lochs.

(b) The vegetation of marshes and bogs of the lowlands and

highlands.
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Table for the conversion of the Ordnance Survey data of feet into

metres :

30'5 metres approx.100 feet
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Clover, sainfoin, and grasses under rotation.

Permanent pasture, or grass not broken up ~|

in rotation, and not including mountain
and heath land, .

Small fruit, fallow, etc.,

-'ife, acres.
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ing wheat. In Forfar and Fife the wheat zone should be divided into

two sub-zones, an upper and a lower. The lower corresponds to the

typical Lothian or English wheat-growing land, and is found in the

Carse of Gowrie (Fig. 2), portions of Strathmore, the lower southern

exposures of the Sidlaws, the Howe of Kinnaird, and a narrow coast-zone.

Within these parts lies almost the whole wheat acreage given in the

above table. The reasons for distinguishing this lowland wheat zone

from the upper wheat zone may be given in the words of those on the

spot. The Rev. A. Ritchie, minister of the Parish of Oathlaw, writes as

follows :
" The Parish of Oathlaw as a whole is really not a wheat-

growing district, nor is the country to the north of it, nor the parishes

adjoining it. Some of the farmers sow wheat, but chiefly for the sake of

getting a field done at the end of the year to save work in spring, and
to have the straw for thatch and covering for potato pits. I have seen

a good crop on some fields in favourable years." Mr. William Smith of

Balzeordie confirms the above generally, and states that rye is replacing

wheat for the sake of the straw, which serves the same purposes. The
wheat zone shown on the map includes the upper and lower sub-zones.

The actual amount of wheat grown is small as compared with the

Lothians. The following table compiled from the Board of Agriculture

Returns shows this, and at the same time will convey some idea of the

reduction in the acreage of wheat in recent years.

Proportion



BOTANICAL SURVEY OF SCOTLAND. 627

District (R. Smith, 1900 B), where the average limit on northern slopes

is about 500 feet, while on south-eastern slopes it rises to 700 feet. In

the present area the limit on southern slopes varies from 400 to 600
feet on the Lomonds, Sidlaws, and the eastern plateau of Forfar and
Fife ; along the Forfarshire slopes of the Grampians the limit is 400 feet

or lower, but westwards in Perthshire it rises to 500 feet. On northern

exposures the limit occasionally reaches 500 feet, but the general

average is about 400 feet. While the lower wheat limit on northern

slopes is probably due to climate, it is also the case that the vegetation

of the moorland of the Sidlaws and Ochils indicates that the soils of the

northern exposures are poorer and colder than those on the south. The
altitude reached by the " no wheat " zone is also distinctly lower on the

northern slopes; this can be seen on a range like the Sidlaws.

The temperature and rainfall of the wheat zone (so far as shown by
the meteorological statistics available) agrees with that of the same zone

in Edinburgh district, Yorkshire (W. G. Smith, 1903), and Westmor-

land (Lewis, 1904). It appears from these that wheat ceases to be a

regular crop of the farm at an altitude where the mean July temperature

is below 56° Fahr. and the rainfall exceeds 32 to 34 inches per annum.

This question of the relation between climatic zones and our zones of

vegetation has recently been discussed with experienced meteorologists,

and an attempt will probably be made to deal with it in a special paper.

The following are statistics of rainfall taken from Dr. Buchan's paper

(1894), with the zone of vegetation in which the recording station

occurs :

—

Zone of Vegetation.

Wheat cultivation,

Near upper limit of wheat,

Cultivation without wheat,

Heather Moor, .

f
Montrose Asylum,
Arbroath,
Barry, .

Broughty Ferry,

Dundee,
Perth, .

Birkhill (Fife),

St. Andrews,
Balfour House,
(Fettercairn, .

|
Arnhall (Edzell),

The Burn (Edzell),

Balcarres (Fife), .

Craigton, Monikie (Forfar),

Loch Leven,
Turfhills (Kinross),

Craigluscar (Dunfermline),

Lothrie Reservoir (Lomonds^
Outh (Cleish Hills), .

iLintrathen (Forfar),

( Creigh Hill (Lintrathen),

(Lednathie (Glen Prosen),

Altitude.
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From these statistics it will be seen that the upper part of the wheat
zone has a higher rainfall (and a more precarious crop) than the lower

or typical wheat area which, with the exception of Perth, has less than

32 inches per annum. In regard to temperature, reliable records are

even more difficult to obtain. There is considerable agreement between
our wheat zone and the zone of annual mean temperatures from 46° to

48° Fahr., shown in Bartholomew's Physical Atlas (Vol. Meteorology,

Plate 6). The coldest month is January, with a mean from 37° to 38°

Fahr. for the stations under 200 feet given above, and 36° to 37° for

the middle stations; of the highest stations the only one available

—

Lednathie (Glen Prosen)—is about 35° Fahr. The warmest month is

July, during which Lednathie has a mean of 56° Fahr., while the lower
stations increase up to 58° Fahr. The annual range of temperatuie
at Dundee is 22° Fahr., and this is also about the range for other

stations.

(To be continued.)

BATHYMETPJCAL SURVEY OF THE FRESH-WATER LOCHS
OF SCOTLAND.

Under the direction of Sir John Murray, K.C.B., F.R.S., D.Sc, etc.,

and Laurence Pullar, F.R.S.E.

Part VI.

—

The Lochs of the Ewe Basin.

Loch Maree.

The loch derives its name from the Saint Maelrubba, who in 671 a.d.

left Bangor, and after founding one church at Applecross, founded
another on Isle Maree. It is the largest sheet of fresh water in Scot-

land north of Loch Ness, and trends in a north-west and south-east

direction.

On the north-east side of the loch, and parallel to it, runs a grand
series of mountains—Beinn Airidh Charr, Meall Mheannidh, Beinn
Lair, Slioch, Sgurr an Tuill Bhain, and Beinn a Mhuinidh. The slope

for the first 1000 feet all along this north-eastern shore is very

steep, in many places exceeding 45°. To the south rises Beinn Eighe,

Beinn a Chearcaill, and Beinn an Eoin ; the sharp ridge of the former,

composed of white quartzite, forms an especially fine object from the

loch to the north of the Gruididh. But the two most striking features

of Loch Maree are Slioch and Isle Maree. The huge sugar-loaf form of

Slioch is conspicuous from almost every part of the loch, and, though
one of the smaller islands, Isle Maree, owing to the large number of

trees growing upon it, stands out against the dark background of the

heather-covered islands and the cliffs of the north-eastern shore.

The great feature of Loch Maree is the large number and great area of

its islands. Professor Penck, in his work on the Lake of Constance, lays

great stress on the " insulosity," i.e. " the proportion of the area of the
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islands to that of the water surface." This in Loch Maree is 0'09, or

three times as great as that of the Lake of Cheim (0'03), and nine
times as great as that of the Lake of Constance (0-01). Its insulosity

is also greater than that of any other large lake in Great Britain, that of

Loch Lomond being O08, though it is surpassed in this respect by

I
s Eng Miles

Fig. 1.—Index Map of the Maree district.

one of the small lochs in the Assynt district (Loch Crocach), whose
insulosity is 0091).

Many of the islands were joined together when the Lake Survey
visited the loch, owing to the low level of the water. A few small

rocks and reefs occur out in the channel to the north of the main group

of islands, and removed some considerable distance from the rest.

Large numbers of the Lesser Black-Backed Gull (Larus fuscus) breed on
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the larger islands, and two pairs and young of the Greater Black-Backed
Gull {Lams marinus) were observed on two of the smaller islets. Isle

Maree, Eilean Ghruididh, Eilean Subhainn, and Eilean Ruairid Bheag
have been used at one time as fortresses or habitations.

The level of Loch Maree was found by the Ordnance Surveyors to

be 32'1 feet above sea-level on September 15, 1870; on July 16,

1902, the surface of the water was 29*5 feet above sea-level. The loch

was surveyed on July 16 to 24, 1902, by Sir John Murray, Dr.

Johnston, Messrs. Parsons, Garrett, Hewitt, and James Murray, and the

water remained at very nearly the same level during the nine days spent

in surveying it. The average height of the water for the whole of the

year is about 1 J- feet above the level on July 16, 1902. The water has

been known to rise 9 feet higher and to fall 1 foot lower than the level

on this date.

Before dealing with the statistics of Loch Maree, it is necessary to

state that there has been included in the loch a large portion of the

piece of water styled " River Ewe." Soundings were taken in the so-

called river, and depths of over 30 feet were obtained in places down to

beyond the commencement of the Pool Crofts. Just above the partly

artificial dam depths of 37 and 35 were obtained, and these would seem

to point to the fact that down to here the " river " is nothing more than

an arm of the loch, with a current flowing along it to the outfall. That

this place is the beginning of the river was evidently the opinion in past

time, for it was here that the old iron-workers built their dam to obtain

water for working " A Cheardach Ruardh " (The Red Smiddy).

The length of the loch as thus defined is 13 J miles, and the

maximum breadth rather over 2 miles. The mean breadth is nine-

tenths of a mile, being 7 per cent, of the length. Its waters cover an

area of over 11 square miles, and the islands nearly 1 square mile.

Loch Maree has a large shore development, i.e. the length of the shore-

line is much greater than the circumference of a circle whose area is

equal to that of the loch. The shore development is 3'15, being greater

than that of any other large loch in Scotland. The drainage-area is 171

square miles, or 15 times the area of the loch.

Twelve hundred soundings were taken in Loch Maree, and the

greatest depth obtained was 367 feet, in the middle of the loch to the

south-west of Rudh' a' Ghuibhais ; the bottom of the loch here is thus

337 J feet below sea-level. The volume of water is estimated at over

38,500 millions of cubic feet, and the mean depth at 125 feet (34 per

cent, of the maximum depth). The breadth of the loch at the position

of the deepest sounding is seven times the depth.

Loch Maree is divided into three main basins—(1) that extending

from Isle Maree to the south-east end of the loch, which may be called

the " Ghruididh basin " ; (2) that lying to the south of the islands,

which may be called the " Slatterdale basin " ; and (3) that extending

from the north-east of Eilean Ruairid M6r to the north-west end of the

loch, which may be called the " Ardlair basin."

(1) The Ghruididh basin.—This basin is the largest and deepest of

the three. The 200-feet area extends from a quarter of a mile to the
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east of Isle Maree to about half a mile from the south-east end of the

loch, and has a length of 6J miles, its average width being about three-

quarters of a mile. The main 300-feet basin has a length of 2 miles

and a mean breadth of about a quarter of a mile ; it extends from south

of Coppachy to north of milestone 3 miles from Kinlochewe. There is

another smaller 300-feet area a little to the north-west of the main area.

The 350-feet basin has a length of one mile and an average width of one-

sixth of a mile ; it extends from north of milestone 5 miles from
Kinlochewe to north of milestone 4 miles from Kinlochewe.

In Loch Maree a large number of the streams have formed very-

decided alluvial cones, e.g. the large one at the mouth of the Ghruididh
river. This feature is much more marked in Loch Maree than in the

majority of lochs. Other features of interest in this basin are the com-
paratively deep soundings in Ob nam Muc and the inlet to the south-

east of this ; and the curious hill on the bottom of the loch to the south

of Letterewe (300 yards from the shore), the summit of which is covered

by 44 feet of water.

(2) The Slatterdale basin.—This basin extends from west of Eilean

Ruairid Mor to south of Eilean Subhainn. The 150-feet area has a

length of 2 miles and a mean breadth of a quarter of a mile. The curve

traced out by this contour to the east of the Slatterdale river is very

remarkable. The extension of the shallower part of the loch into the

150-feet area is in the direction of the Slatterdale river, but the sound-

ings nearer to the shore give no indication that this bank is due to the

material brought down by the river. The 200-feet area extends from
south of Eilean Ruairid Mor to north of Stalla nam Manach, its length

being nearly H miles, and its average breadth about 150 yards. The
greatest depth is 232 feet in the extreme north-west of the basin. In a

line with the curious indentation in the 150-feet contour-line the 200-

feet basin is very narrow and shallow (202 feet).

Comparatively deep soundings were obtained in all the channels

extending into the islands, and it is noteworthy that the long and
narrow passage between Eilean Subhainn and Garbh Eilean lies in a line

with the narrow prolongation of deeper water from Rudha Chailleach

into the shallow water north of the islands.

Ob na H-Innse Moire in Eilean Subhainn was cut off from the main
part of the loch by a sandbar. This was also the case with the inlet to

the north-west of Ob na H-Innse Moire, but this inlet had its surface

covered with weeds and boulders.

(3) The Ardlair basin.—The outline of this basin is also very
irregular, and the bottom more so than in either of the other basins.

The 100-feet area has a length of 3i miles and a mean breadth of three-

quarters of a mile. The 200-feet area has a length of 2 J miles and an
average breadth of one-third of a mile. The length of the 250-feet

basin is two-thirds of a mile and the average breadth a quarter of a

mile. The greatest depth in this basin is 285 feet, occurring about 700
yards to the south-east of Rudh' Aird an Anail.

In this basin the contour-lines run very close to the north-eastern

shore in the western and central parts of the basin, but spread out
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towards the eastern part. Again, they run very close to the shore

round the western coast of Eilean Ruairid Mor and round Rudh' Aird

an Anail. They have a very sinuous outline in the eastern part of the

basin.

As stated above, the floor of this basin is very irregular ; several

small hills rise above the general level of the bottom, as that to the

south of Ardlair and that to the east of Rudh' Aird an Anail. The
south-western extension of this basin, called " River Ewe," has already

been noticed.

There remain for consideration the ridges between the basins and

the large tract of shallow water to the north of the islands. The ridge

which runs across from Eilean Ruairid Mor to the mouth of AUt na

Fig. 2.—Loch Maree, the islands in the middle distance.

(Photo by J. A. Harvie-Brown, F.Z.S.)

Doire is very marked. The lowest part of the ridge is 83 feet below

the surface of Loch Maree, whilst the distance between the two 100-

feet contour-lines at this place is 120 yards, and that between the two

150-feet contours is 550 yards.

The shallow water to the north of the islands is much more remark-

able. A large part of this area is under 50 feet in depth, and the

deepest water which occurs anywhere between Creag Tharbh and Rudha

Chailleach is 79 feet, though it is along this northern channel that the

great fault must run. Right in the middle of the channel, underneath

Creag Tarbh, the water is only 41 feet in depth; the hills on the north

shore rise steeply up to heights of over 2000 feet in places, and the

slope up to the 1000-feet contour-line is at an angle of 45°; hence the

difference between the sub-aerial and the sub-aqueous slopes is in this

place very marked. Rudha Chailleach (the witch's point) is a narrow

spit of shingle stretching out into a considerable distance into the loch,
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with deep water close to the shore. From this point a narrow channel

of deeper water projects right across the loch towards the opening
between Eilean Subhainn and Garbh Eilean.

The ridge between the Slatterdale and Ghruididh basins is merely a

continuation of the islands. The depths on it are much less than on
either of the other ridges; there is, however, a fairly deep channel,

through which the steamer passes, ranging in depth from 62 feet to 28
feet ; this channel is narrowest and shallowest between Isle Maree and
Eilean Eachainn. To the south of Isle Maree is a large sand- flat, which
in July 1902 was covered by less than a foot of water, and on which
wpre many boulders rising above the surface of the water.

The Small Loch on Eilean Subhainn.—Apparently this loch has not

been considered important enough to receive a name, but the fact that

it had the appearance of being of some depth, whereas the other lochs

on the islands in Loch Maree are overgrown with weeds or moss, induced

the Lake Survey to sound it. The trouble taken was well repaid by the

curious nature of the bottom revealed by the soundings.

Eilean Subhainn is 292i acres in area, its shore-line being very

irregular. The surface of the ground is uneven, though nowhere except

in the south-east corner is it very elevated ; here, however, a small hill

rises to a height of 84 feet above the level of Loch Maree. The greater

part of the island is not more than 30 to 40 feet above Loch Maree,
this rise for the most part taking place in the first 30 yards, and in

some places there are vertical cliffs from 20 to 30 feet in height. In

these cliffs it is seen that the island is composed of Torridon sandstone

;

the rock does not appear elsewhere except around the little loch, the

island being covered with peat with a considerable number of fir-trees

round the shore and in the south-east corner.

The loch lies in a small hollow in the centre of the island, being

situated about a quarter of a mile from the south-east shore, and one-

third of a mile from the west shore of the island, and about 150 yards

from the Lily Loch. Its level was determined on July 24, 1902, to

be 57*4 feet above sea-level, and 27*9 feet above the surface of Loch
Maree.

The loch trends in an east and west direction, and its length is a

little over 250 yards; its maximum breadth is about 100 yards, and
the mean breadth about 70 yards. Its waters cover an area of nearly

5 acres, and its drainage-area is ten times greater, or 51 acres ; the shore

development is L62, and the insulosity 0"02. The maximum depth is

64 feet, and hence the bottom of the loch is 30 feet below the level of

Loch Maree, and 6J- feet below sea-level. The volume of water con-

tained in the loch is estimated at 6 millions of cubic feet, and the mean
depth at 46i feet.

The loch is fairly regular in outline, and has three small islands in

it. The deepest part is a mere hole near the western end ; on the ridge

running across from the island near the north shore to the island with

the tree there is only 5 feet of water, but there is a considerable depth
of mud. In the eastern part of the loch depths of 12 feet were met
with. Eighty-five per cent, of the total area of the loch is less than 50

vol. xx. 2 z
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feet iu depth. This loch is the only one situated on an island in

another loch, which has been visited by the Lake Survey. It was
surveyed on July 24, 1902, by Messrs. Parsons and Garrett.

NOTES ON THE GEOLOGY OF THE LOCH MAREE DISTRICT. 1

By B. N. Peach, LL.D., F.R.S., and J. Horxe, LL.D., F.R.S.

The Loch Maree district presents features of special geological importance

relating to the subdivisions of the Archaean rocks, to the topography of the old

pre-Torridonian land surface, and to the series of terrestrial movements which

affected the north-west Highlands in post-Cambrian time. Throughout the

mountainous region, stretching north to Dundonnell forest and south to Achna-

shellach and Glen Shieldaig, excellent sections are to be found showing the

geological structure of that region.

The Arctuean rocks lying to the west of the great post-Cambrian displace-

ments, occur mainly in the north-west of the area, where they form a broad

tract of mountainous ground between Loch na Sheallag and Loch Maree, and

westwards by Torrisdale to Gairloch. There is also an important develop-

ment of them on both sides of Loch Torridon above Loch Shieldaig, and they

likewise appear as inliers, surrounded by Torridon Sandstone, as for instance on

the southern slope of Beinn Dearg north of Liathach. Within the territory

affected by the post-Cambrian movements there are masses of displaced gneiss, of

which the most important lies immediately to the north of Kinlochewe ; others

appear further north on Mullach Coire Mhic Fhearchair, and far to the south on

Glas Bheinn, on Torr na h-Iolaire and at Coulags in Glen Carron. Overmuch of

the region they form lofty ground and give rise to prominent peaks, as, for

example, Ben Lair (2817 feet), Beinn a
5 Chaisgein Mor (2802 feet), and Ben

Airidh Charr (2593 feet), all north of Loch Maree.

Throughout this area there is a remarkable development of those types of

Archaean rocks that have affinities with plutonic igneous products, consisting

mainly of massive and foliated, pyroxenic, hornblendic, and micaceous gneisses.

Along the northern margin of this district, between Loch na Sheallag and
Gruinard Bay, the original characters of the rocks that enter into the fundamental

complex are well displayed. The various stages in the separation of the ferro-

magnesian from the quartzo-felspathic constituents, and the gradual development

of mineral banding in the massive gneisses, are there clearly shown. In that

area, also, the intrusive character of the basic dykes traversirg the gneiss in

a north-west direction is proved beyond all doubt. Passing southwards to the

tract lying south of Poolewe, both the gneisses and the intrusive dykes have been

thrown into an anticlinal fold, which is represented on the geological survey map
(Sheet 91). Here we find that, under the influence of mechanical stresses, theie

has been differential movement of the rock constituents, and linear foliation has

been developed in the basic dykes—the foliation being parallel with the pitch of the

folds. Further south in the Torridon district biotite gneisses prevail, which are

traversed by bands of hornblende schist representing the original basic dykes.

Of special interest is the development of crystalline schists, that have affinities

with rocks of sedimentary origin, north of Loch Maree and near Gairloch. The
prominent members of this series are quartz-schists, mica-schists, graphitic schists,

limestones, and dolomites, with tremolite, garnet, and epidote, which are there

associated with a massive intrusive sheet of hornblende-schist. Lithologically

1 Published by permission of the Director of the Geological Survey.
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some of these crystalline schists closely resemble the altered sediments in the

Eastern Highlands. The quartz-schists, mica-schists, and limestones are well

exposed in various folds between Letterewe and Gleu Tulacha, west of Lochan

Fada, pierced by the great sill of hornblende-schist forming Beinn Lair and

Beinn Airidh Charr. The original relations of these altered sediments to

the gneisses that have affinities with plutonic igneous rocks have been obscured

by subsequent earth stresses. But along their outer margin they are bounded by

gneiss apparently underlying them, and they are visibly overlain by gneiss with

basic dykes, the whole series being affected by a common system of folds.

One of the most remarkable geological features of the Loch Maree district is

the evidence relating to the topography of the primeval land-surface on which

the Torridonian sediments were laid down. Between the head ofLoch Maree and

Strath na Sheallag, where the overlying red sandstone has been partly removed

by denudation, it is possible to trace the direction of the old valleys and the

orientation of the ancient peaks. On the eastern slope of Ben Slioch, near Glen

Fhasaigh, the observer may climb one of these hills, which rises to a height of

about 2000 feet in the midst of the Torridon Sandstone, and trace the alternation

of breccia and sandstone filling the ancient valley. Similar evidence is obtained

further north in the mountainous region near the head of Glen na Muic. Where

these deeply eroded valleys are preserved, breccias of local origin frequently

appear at the base of the Torridon Sandstone. In the Loch Maree district this

formation has been subdivided into three groups : a lower, consisting of epidotic

grits, dark and grey shales, with calcareous bands and red sandstones ; a middle,

composed of a great thickness of false-bedded grits and sandstones with scattered

pebbles ; an upper, comprising chocolate-coloured sandstones, micaceous flags,

with dark shales and calcareous bands. The members of the lower group are well

displayed in the district near Talladale and Slattadale, on the south-west shore

of Loch Maree ; those of the middle group are typically developed in the

mountains round Loch Torridon, from which district this system takes its name,
while the upper group appears in the islands north of Gruinard. Throughout
this region this formation reaches a vast thickness, for on the shores of Loch
Torridon it rises on Liathach from the sea-level to a height of over 3000 feet.

In the mountains between Slioch and An Teallach these sandstones have
a gentle dip towards the south-east ; in the Torridon district they are nearly

horizontal, while further south they form a low arch.

As indicated in our previous notes on the geology of the Assynt district, the

Torridon Sandstone is separated from the overlying quartzites by an uncon-
formability, which in some parts of the Loch Maree area is not so prominent as

in Assynt. On An Teallach in the Dundonnell Forest and southwards towards

Mullach Coire Mhic Fhearchair, the Cambrian quartzites are inclined at a higher

angle to the south-east than the Torridon Sandstone. In the area lying to the

west of the post-Cambrian displacements we find at various localities the normal
Cambrian sequence in ascending order— 1, the basal quartzites; 2, the pipe-

rock ; 3, the Fucoid beds. This sequence is displayed in the Dundonnell
Forest, on the western slope of Ben a' Vuinie near Kinlochewe, on the west
declivity of Meal a' Ghuibhais south of Loch Maree, and on Beinn Eiahe.

Within these limits the Fucoid beds have yielded at several localities well-

preserved trilobites and other organic remains of Lower Cambrian age. The
Cambrian limestone rarely appears in the undisturbed area ; in the displaced

masses west of Glas Bheinn towards the head of Loch Kishorn it is largely

represented.

The evidence bearing on the post-Cambrian movements obtained in tLe
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Loch Maree district is of special interest. The belt affected by these move-

ments runs southwards from Dundonnell by Kinlochewe, Beinn Eighe, and
the Coulin Forest to Glen Carron and Loch Kishorn. Throughout this area

the geological structure is extremely complicated, but certain sections may
be referred to as illustrating the continual variation in the relations of the

rocks. The simplest type is met with in the Dundonnell Forest, where on

the west slope of Creag Rainich there are two powerful thrusts running

parallel with each other for some distance in a north-north-east and south-south-

west direction. West of these lines of displacement the Cambrian sequence is

undisturbed from the basal quartzites to the Fucoid beds. On the horizon of

the latter the first powerful thrust is met with, which brings forward a slice of

Torridon Sandstone with a core of Archtean gneiss. Not far to the east the second

thrust supervenes, which ushers in the crystalline schists overlying the Moine
thrust-plane. A repetition of this structure in a more complicated form is found

in the tract between Glen Fhasaigh and the heights of Kinlochewe, where the

mass of displaced gneiss with its intrusive dykes is admirably displayed between

the Moine thrust to the east and the outcrop of the Kishorn and Kinlochewe

thrust-plane west of Ben a' Vuinie.

In the region stretching south from the head of Loch Maree by Beinn Eighe

and the Coulin and Achnashellach Forests to Loch Kishorn the structure is more

complicated. For to the west of the two great lines of displacement just referred

to, which have been traced south to Loch Kishorn and Glen Carron, the Torridon

Sandstone and Cambrian strata have been repeated by a series of inverted folds

and minor thrusts. Hence we find strips of Cambrian quartzite alternating with

Torridon Sandstone, the strata having a general dip towards the south-east as if

they formed part of a normal ascending sequence. The clear sections, however,

on Beinn Eighe, on Sgurr Dubh, Beinn Liath Mhor, Sgurr Ruadb, and other

peaks, show the overfolding and reversed faults which are the prominent features

of the structure of that region. Still further south, towards the head of Loch

Kishorn, and west of the slice of Archaean gneiss overlying the Kishorn thrust-

plane, there is a constant repetition of the Fucoid beds and Cambrian limestone

by inverted folds and reversed faults.

In the Loch Maree district, as in Assynt, there is evidence of the development

of new structures resulting from the post-Cambrian movements. The deformation

of the Torridon Sandstone, west of the Moine thrust, is well displayed in the

stream south of the Kiulochewe Hotel, where the grits have been made schistose,

and where the felspars have been partially broken down and reconstructed. Near

the outcrop of the Kishorn thrust, west of Glen Carron, the Lewisian gneiss is

sheared and rolled out, passing into flaser gneiss and schist with a platy or fluxion

structure.

East of the Moine thrust, which runs south from Dundonnell by Loch an Nid,

the heights of Kinlochewe, and Loch Coulin to Glen Carron, the area under con-

sideration is occupied by crystalline schists of a remarkably uniform type.

They consist mainly of flaggy granulitic quartzose schists and mica-schists, with

prominent belts of garnetiferous muscovite-biotite schists. The latter are well

developed on Fionn Bheinn, north of Achnasheen, and on Sgurr Mor Fannich,

where they form conspicuous crags. Near the Moine thrust, and, indeed, for

some miles to the east of the plane of that thrust, the Eastern or Moine schists

have a persistent dip to the south-east. In the Fannich mountains they are over-

folded on a stupendous scale, and similar evidence is obtained in the group of

mountains north of Achnasheen.

Reference must now be made to the faults that affected the area after the post-
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Cambrian thrusts. Of these by far the most important is the great line of displace-

ment that crosses the region in a north-west and south-east direction, coinciding

with the long axis of Loch Maree, which may be termed the Loch Maree fault.

It has been traced in a north-west direction along the river Ewe, by the south

margin of Loch Ewe, towards Loch an Drainc, where the Torridon Sandstone on

the north-east side is faulted down against the Lewisian gneiss at Poolewe. At
Kinlochewe this dislocation has been traced up Glen Dochartie and onwards in

the direction of Ledgown. Indeed, the probable continuation of this fault has

been recently found far to the south-east—in the basin of the Conon. Where
the line of fault is not obscured by drift, it gives rise to a prominent feature on

the surface of the ground. This powerful fault shifts the outcrops of the Moine
and Kishorn thrust-planes, and likewise of the overfolded strata associated with

these thrusts. It further shifts the outcrop of the normal fault in Glen Fhasaigh,

which runs in a north-east direction between the head of Loch Maree and Lochan

Fada. The continuation of the Fhasaigh fault is to be found in Glen Grudie,

on the south side of Loch Maree, so that its outcrop is shifted at least for a

distance of two miles by the Loch Maree dislocation.

In the north-west part of the area, in Isle Ewe, and in the promontory

between Loch Ewe and Gruinard Bay, there is a strip of Triassic Sandstone

thrown down by two powerful faults.

Throughout the Loch Maree district, and especially in the mountainous region

embracing the Torridon Sandstone and Cambrian quartzite, there is evidence of

intense glaciation. During the climax of the glacial period, even the highest

mountains in the Loch Maree district were overridden by the ice. Some of the

evidence pointing to this conclusion may here be referred to. Along the top of

Ben Slioch (3217 feet), which, as already indicated, is composed of Torridon Sand-

stone, blocks of thrust Archaean gneiss, Cambrian quartzite, and Moine schists

are met with, all of which have been derived from the east. Similar evidence is

obtained on Meall Ghuibhais (2882 feet), on the south side of Loch Maree. Again,

in the Coulin Forest, on the lofty ridge running south from Sgurr Dubh (2566 feet)

to Beinn Liath Mhor (3034 feet), strife have been recorded pointing in a westerly

direction at elevations ranging from 1750 to 2000 feet. Blocks of crystalline

schist derived from the area east of the Moine thrust, and occasional fragments

of thrust Archaean gneiss, appear on this ridge. Further south on Sgurr Ruadh,

ice-markings pointing a few degrees to the north of west occur at an elevation

of 2500 feet. The top of Ruadh Stac (2919 feet), on the east side of Glen Kis-

horn, is finely glaciated, the strife pointing W. 25° N. The summit of Meall a'

Chinn Dearg (3095 feet), composed chiefly of Torridon Sandstones and grits, is

strewn with transported blocks of Cambrian quartzite. Similar evidence might

be adduced regarding part of the Applecross area. For there, on Beinn Bhan

(2936 feet), striae have been recorded underneath the 2750 feet contour-line

trending W. 30° to 20° N. Blocks of the Eastern or Moine schists appear at that

level, and are fairly plentiful below 2500 feet. From these facts the inference

seems obvious that, during the maximum glaciation, the western part of Ross-

shire must have been completely overridden by ice moving in a westerly direction

towards the sea.

The westerly flow of the ice is confirmed by the transport of the boulders in

the drift deposits, which consist mainly of moraines in the area lying to the west

of the Moine schists, and these contain numerous blocks of quartzose-schist and

mica-schist derived from the east.

After the disappearance of the great ice-sheet there ensued a period of confluent

valley glaciers. The prominent mountain groups north and south of Loch Maree
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then formed independent centres of glaciation. In many of the valleys there is a

splendid development of both lateral and terminal moraines. The closing phases

of the glaciation of the region is indicated by the moraines encircling some of

the high corries, and by similar deposits resting on the 50-feet beach at the head

of Loch Torridon, where they have been recorded by our colleague, Mr. Hinxman.

Loch Maree is by far the largest rock-basin in the district under considera-

tion (see map, p. 629) ; but as it lies along the line of a powerful fault, which has

given rise to a prominent feature in the topography of the region, we prefer not

to discuss its features in connection with the theoiy of the glacial origin of lake-

basins.

Lochan Fada is a simple rock-basin resting partly on Torridon Sandstone and

partly on Lewisian gneiss. Along the greater part of its course it coincides with

Fig. 3.—Lochan Fada, looking north.

(Photo by T. X. Johnston, M.B., CM.)

an old pre-Torridonian valley, trending in a west-north-west direction. At its

eastern end it is bounded by the continuation of the Glen Fhasaigh fault, which

brings down the Cambrian quartzite, Fucoid beds, Serpulite grit, limestone, and
overlying Archaean gneiss above the Glen Logan or Kishorn thrust-plane. The
sudden deepening of the loch at its lower end is evidently related to this fault,

because harder and more durable strata on the east side of this fault have been

brought against the softer Torridon Sandstone to the west. It is important to note

that the downthrow side of this fault is towards the east : in other words, the

eastern floor of Lochan Fada is not faulted down to the west. It is interesting

to note that the deepest part of the basin, and the deepest sounding (248 feet), lie

between Slioch and Ben Tarsuinn, where the erosion of the ice during the maximum
glaciation would probably be greatest.

Loch Garbhaig, which is situated to the north of Ben Slioch, is a small lake over

a mile in length, and evidently a rock-basin from the appearance of Lewisian gneiss
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;it its exit, where it is drained by the Amhainn na Fuirneis. The soundings prove

the existence of two basins separated by a ridge, the eastern one reaching a depth

of 93 feet, and the western 50 feet close to its outlet. This lake lies mainly along

the junction of the Archtean rocks and Torridon Sandstone, the older rocks form-

ing the greater part of the north shore, and the red sandstone the larger part of the

south margin. A tongue of Torridon breccia occupies a hollow in the Archa-an

rocks on the north shore, where it rests on a mass of hornblende-schist. This

breccia appears in an island in the loch, which forms part of the ridge separating

the two basins. The loch may therefore be regarded as a rock-basin eroded by

ice, mainly out of Torridon Sandstone along its line of junction with the Archaean

floor.

Loch Kemsary is very irregular in shape, and has four basins below the 50-feet

Fig. 4.—Loch Coulin, looking north.

(Photoby T. N. Johnston, M.B., CM.)

level, the deepest sounding—93 feet—being found near its north-west extremity.

The Archsan gneiss forms part of its north-east shore, while the Torridonian rocks

floor the remaining portions, save near the west limit of the north shore, where a

boss of Lewisian gneiss projects through the Torridon Sandstone. As the Torridon

sandstones and conglomerates dip at angles varying from 20° to 35° to the north-

west, we may infer that those sediments are resting on a very uneven floor of

gneiss. The bed of the lake, therefore, may here correspond with the pre-Torri-

donian surface, the softer Torridon Sandstone being more easily removed than the

more durable gneiss. Stria; pointing in a north-west direction are found round the

lake, the trend of which is slightly oblique to the long axis of the loch, but almost

parallel to that of the 50-feet basins. The latter in turn have their longer axes

somewhat oblique to the strike of the Torridonian strata.

LochGhiuragarstidh is a shallow rock-basin lying along the strike of the Torridon

Sandstone, with an exposure of Lewisian gneiss near its outlet, its greatest depth
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being 37 feet. A long ridge of sand and gravel, probably a moraine, occurs near

its mouth, so that this lake may lie partly in drift and partly in rock.

Loch Tollie is a true rock-basin of very irregular shape, surrounded by Lewhian

gneiss, the deepest sounding being 86 feet. This basin belongs to the shallow

plateau type so common in the Archiean area in the west of Sutherland. Its

irregularity is due to the folding and intense shearing of the component members of

the Lewisian gneiss in that region. Glacial strife are met with at several localities

round the loch, varying in direction from W. 10' N. to W. 41° N. The dominant

strike of the foliation of the gneiss is west-north-west and east-south-east. The

long axes of the bays of the loch are more in accordance with the direction of the

ice-flow than with the strike of the foliation.

Loch Glair lies partly in moraine drift and partly in thrust Torridonian strata.

Drift occurs at the outlet and along its western margin, and all the islands are

composed of moraines.

Loch Coulin is separated, from Loch Clair by an alluvial fan brought down by

Allt na Luib. The river Coulin has silted up the greater part of the upper end

of the lake, and its limits have been still further restricted by detritus borne

downwards by the streams on the north.

LETTERS FROM MOROCCO.

Melilla.

Melilla, the first stopping -place of the steamer after leaving the

Algerian coast, presents the curious anomaly of a Spanish town on

Moorish territory ; while the next halt is made at Gibraltar, an English

town on Spanish soil. During four centuries Spain has kept at Melilla

a small garrison which guards the penal station established here, and at

the same time is supposed to defend the little colony in case of trouble

from its Moorish neighbours.

The situation of the town is curious ; a narrow and steep peninsula

serves to protect from the waves of the Mediterranean the numerous
military fortifications built on its slopes. The buildings are massed

together in that intricate network of narrow streets seen only in Oriental

cities. To the right of the town a gently sloping plain stretches inland

towards the hills, upon which more military forts are to be seen. Along
the crest of these hills—about four kilometres distant—runs the Spanish

frontier line. The old town of Melilla has spread from its peninsula to

the neighbouring low-lying land ; there is now even a suburb of new and

comparatively clean houses quite outside the town walls. Along the

shore stretches a long low range of buildings, mostly shops, where

tourists find the ubiquitous picture post-card, and the inhabitants the

necessaries of daily life. There is neither harbour nor wharf, only a

very primitive quay, where in fine weather small boats can run alongside.

The market-place is open and spacious, the streets paved and well-kept.

1 These letters have been based by Miss M. L. Smith on a series of articles •written by

M. Leclerc. a member of the North African Geographical Society, who has recently visited

Morocco as one of a deputation from that society.
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One might almost fancy oneself in a small town in Spain, were it not for

the numerous Moors in the narrow streets. Outside the town in the

new quarter is the "Buen Accuerdo," where the officers live; here also

is the theatre, where a company from Malaga sometimes plays during

the winter to relieve the deadly monotony of the soldiers' life. There

is a good-sized bull-ring too, the animals for the " corridas " being

brought by boat from Ceuta or Tetuan.

Beyond the last scattered houses along the shore, past the Rio de

Oro, stretches a little uncultivated plain, where are camped at present

some of the Sultan's troops who, beaten by the Pretender's soldiers, came

to seek shelter on neutral territory. The Spaniards are entertaining

these refugees, and give four pounds of bread daily to each person. A
band of good-for-nothings from the mountains have taken advantage

of this generosity on the part of Spain and joined themselves to the

troops at El Campo, with whom they have really no connection. The

soldiers wear no uniform, and there is little or nothing in their appear-

ance to distinguish them from the other Moors of the Riff, as the

northern shore of Morocco is called. Their protectors have taken the

precaution to confiscate the few arms left them by the Pretender's troops.

During the day the men wander about the town and infest the Moorish

cafes, while the women and children remain in the tents of the camp

and show no fear or distrust of chance visitors. It is a sad enough

spectacle, all living in dirt and misery with no idea of what may happen

in the future, and waiting patiently the turn of events. If questioned,

they reply that the Sultan is great and will one day come to deliver

them. Some do not know of which Sultan there is question—of the real

Sultan (Aguellil) or of the Pretender (Roghi). They have come to shelter

themselves at the expense of Alphonse xin., and without having any

clear ideas of their rights or duties or of the cause of quarrel, ask merely

for peace and tranquillity—which they have found for the moment.

About a kilometre to the east of the " Campo de los Moros " is the

Moorish customs-house, a great ruinous building. Here the oumana,

officials of the Sultan, until recently levied a tax upon goods entering

and leaving the town, and also "took charge" of the guns of the coun-

trymen going to market in the town. But since the troops of the Pre-

tender have gained a battle in the neighbourhood, the oumana have

been turned out and customs officers of the Roghi (Pretender) have

taken their place. The oumana thereupon conceived the idea of

establishing a second octroi at the gate of the town itself, with the

natural result that the market became deserted. The Spaniards there-

fore settled the question by shipping off the oumana to Tangiers, thus

officially recognising the rights of the Pretender, while they are at the

same time extending their no less official protection to the troops of the

Sultan at El Campo !

Camp of the Makhzen on one side, custom-house of the Roghi on the

other, of this small town with its tiny bit of territory, its three kilo-

metres of road, its miniature parade-ground, and its forts without

cannon, all seem to recall a scene in some comedy, the more especially as

the various races and tribes seem here on excellent terms. Indeed, to
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the casual observer all seems peaceful around Melilla ; on the Moorish
territory are cultivated fields, cottages surrounded by orchards, tombs of

holy men with their encircling villages. Any European, other than a

Spaniard, might surely wander about without danger. The title of
" Frenchman " has considerable influence already, and nothing could

have been more amiable than our reception by the fierce-looking customs-

house officers of the Roghi, who gave us some excellent coffee, and
politely answered all questions. At a short distance from the customs-

house is a farmhouse of European aspect, belonging to the family of

Moreno, that renegade Spaniard who became lieutenant of the Pretender

and was killed a short time since in an engagement. Further east still

is a deep lagoon, the Sebkha, 25 kilometres in length, stretching up
into the country of the Kibdana. At its southern extremity rises the

hill called by the natives Mezjouja, by the Spaniards Talano. Near this

is the Kasbah or citadel of Seluan. The lake is only separated from
the sea by a narrow strip of sand through which there is a small canal.

Here might be made an excellent commercial port, by enlarging the

present opening so as to form a serviceable canal. At present a dozen
" Riffain " boats are anchored in this natural basin—boats used for

fishing and smuggling.

The garrison of Melilla consists of 5000 infantry, besides a squadron
of cavalry and small detachments of artillery and engineers. The life is

endlessly dull and monotonous, and although the time spent here counts

as "active service," officers and men long to return to Spain. It is tiresome

to be confined to a space of from three to four kilometres, beyond which
they cannot go without risk of a shot from some Moors hidden in the

scrub. Occasionally a small night attack arouses the drowsy garrison,

sentinels are doubled, and a sharp look-out kept up for a few days
;

then, as peace seems to have fallen upon the land again, they return to

their doke far nientc.

There is a local newspaper, about the size of a lady's pocket-hand-

kerchief—one side reserved for news, the other for advertisements.

There is little work for the convicts at the penal station—the small

amount of roadway is easily kept in repair, as there is almost no traffic
;

when the streets have been swept, convicts and keepers sit down and

smoke cigarettes by the hour. Along the frontier, which is marked out

by heaps of whitewashed stones, are placed twelve forts of various sizes

and shapes. They have neither parapets nor moats, as they are meant
only for protection against the bullets of the Moors.

The most important trade of Melilla is the smuggling of arms and
ammunition—Spain thus giving or selling to the Moroccans the means of

resisting her troops and preventing the increase of her possessions in the

Puff, which are now no larger than they were four hundred years ago.

Tangiers.

The visitor to Tangiers is at first chiefly struck by the strange mixture

of modernity and barbarism with which the town is imbued. There is

no cart or carriage, of even the most primitive kind, to be seen, but
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streets and private houses are lighted by electricity ; there is apparently

but one fountain of water to supply the whole town, but consulates,

legations, commercial and business houses are connected by telephone !

At every step one encounters this curious contrast of modern civili-

sation and archaic manners and customs. For centuries there has

been in Tangiers an obstinate struggle between Mussulman traditions

and the progressive ideas of the Indo-Germanic races. The South

resists the North—Africa against Europe, which, bit by bit, succeeds

in securing a new foothold. This explains why this large town

on the shores of the Atlantic and Mediterranean oceans, only distant

from Europe by about twenty kilometres, and situated in the direct line

of shipping of the whole world, has remained barbarian, and still follows

the customs of the middle ages with here and there some startling irrup-

tions of nineteenth or twentieth century inventions ! Tangiers may be

likened to an old ragged burnous, mended and patched with pieces of

brilliant new silk !

The landing is sufficiently picturesque and primitive. There being

neither port nor quay, steamers anchor at some distance from the shore,

whence a wooden wharf supported on piles runs for about two hundred

metres into the sea. This wharf was built by an English company, and

has a small railway on it with hand-wagons for baggage. This is the

one and only railway in Morocco. But the wharf is too high for small

boats to run alongside it on a level, and large boats cannot approach it

for want of water. When a steamer casts anchor off Tangiers, an

incredible number of boats of all sorts and sizes leave the shore and

prepare to assault the arriving vessel. It is impossible to imagine or

describe the crushing and pushing, the shouting and swearing of this

invasion of native porters and boatmen. The arrival at the port of

Algiers is a model of order and discipline by comparison. They hang

on to ladders, steps, and ropes to climb on board. I have seen the

sailors of our boat trying to beat off the crowds—even throwing them
into the sea—but all in vain ! The wary traveller must mount guard

over his belongings with a good stout stick until he makes choice of a

porter. At last, one is installed in a small boat at a charge of 25 cen-

times each person, without luggage. When the sea is rough, it is

50 centimes, the rise in the fare being announced by a yellow flag hoisted

on a flagstaff. One is landed at a staircase leading up to the wharf,

where one is again charged 25 centimes for permission to " circulate on

the platform." The luggage is put on little trucks, which roll with a

great clatter to the shore—again five sous for the railway company I

One pays resignedly, and wonders what the next tax will be ! Beyond
the beach covered with the most varied assortment of goods, boxes,

sacks, barrels, pieces of machinery, iron beams and rafters, one sees a

narrow gateway, the gate of the town, where is piled up all sorts of

luggage, and through which an excited and gesticulating crowd is pushing

its way. In a corner by the gate stands the customs officers of the

Sultan, stately Moroccans with long beards and high turbans. Before

them, in the midst of an endless procession of loaded mules, the porters

arrive, running and shouting at the pitch of their voices, quarrelling over
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the trunks and boxes, and finally rushing oft' with them into the town
before the eyes of the astonished traveller. Sometimes one has to open

one's boxes, but it is only fair to say that the officers do not abuse their

power.

A winding street, or rather a narrow lane, badly paved, leads

from the gate on the beach, crosses the town, and climbs steeply

to another gate which opens on to the large sokko, a waste hillocky

piece of ground, where the native market is held. In this short street

of about three hundred metres is concentrated the commercial life of

Tangiers. A continual procession of people on foot or riding, of

donkeys and mules laden with merchandise, passes in both directions

from morning till night. Lovers of the picturesque will find much to

delight them in this cosmopolitan crowd with its many-coloured raiment.

One hears principally the Spanish and Arabic languages ; a knowledge
of these is almost necessary to any one wishing to live in Tangiers either

for business or for pleasure. Otherwise, the business man will find him-

self cheated on all sides, and the tourist's visit will lose half its interest.

About half-way along the narrow main thoroughfare widens out into

a small irregular square, the little sokko or
i; Place des Postes,"

where England, France, Spain, and Germany have each a separate post-

office. There is somewhere, I believe, a Moroccan post-office, but it has

been found impossible to work it ! All along the street and round the

little sokko are small shops where Moors and Europeans display the

most heterogeneous collection of goods— flour and charbon, lemonade
and post-cards, ribbons and ironmongery, all heaped pele-mile. The
bewildered traveller in search of notepaper is directed indiscriminately

to the hairdresser and the publican ! This quarter is inhabited for the

most part by Europeans, and is a curious jumble of houses old and new
—modern buildings of several stories with fine balconies side by side

with ancient tumbledown Moorish hovels patched up by Spanish masons.

A few second-class hotels and cafes are scattered about. Little Jewish

shoeblacks and newsvendors and shady-looking guides waylay the steps

of the traveller, pressing their services upon him, and offering a large

selection of post-cards with views of Tangiers. Such are the precursors

of European civilisation !

The large market or sokko is the dumping-ground for all that the

natives buy and sell, including even straw, old iron, and false money.

The recent native money is so badly stamped that it is very easily

counterfeited, and every one is suspicious of it. Spanish money is, of

course, current. French is more and more commonly used, and English

and German are accepted by most business houses. Thus it often

happens that one finds five or six different kinds of money in one's

purse—and hence much perplexity to the simple-minded traveller. On
the sokko are found riding donkeys and mules to hire, with brilliant red

pack-saddles, and even some good horses. The animals are in general

well cared for, well fed and groomed. The charge for a mule for two

hours is one peseta (9 Ad.), which is not ruinous. As there are no

carriages, every one rides ; indeed, the natives look with amazement on

any tourist energetic or eccentric enough to walk outside the town.
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Although Morocco is geographically a Western country, Eastern manners
and customs have penetrated its towns along with the Arab races, and
life here is as lazy as in Tunis or Cairo. The sokko is daily frequented

by a mixed crowd of very various race and origin. The townsfolk in

their white gandouras (loose shirts), with indolent manners like the

Tunisians, elbow peasants from the Fah'c and the Anjera, clad in their

dark djellabas (short robes), their heads bare and shaved, almost black

with sunburn, and of very fierce aspect, carrying Mauser rifles over their

shoulders—but really less fierce than they look. Men from the Siis

valley, whose thin faces and bilious complexion recall the Mzabs of

Algeria, mix with merchants from Fez and Marrakesh, with Draai from
the extreme south, oval-faced and wearing large black beards. Water-
sellers, negroes from that little-known region between Morocco and the

Sudan, sell for two centimes a cupful of water from a goatskin bottle

slung on their shoulders. Seen for the first time, the spectacle is pictur-

esque, but one is soon tired and deafened by the endless shouting and
bargaining.

On one side of the market-place stands the French consulate with

its tricolor flag. From here start the different roads to the neighbouring

suburbs and the towns of the interior, except the Tetuan road, which

follows the coast. The road to Fez begins as a mere track through five

hundred metres of sand, in which one sinks at every step. On the right,

three avenues lead to the neighbouring villas, one of them going as far

as Cape Spartel, twelve kilometres from the town, and passing the house

of Mr. Perdicaris. In reality these avenues, kept by Spanish contractors,

are badly paved roads, whose sharp turnings and steep inclines would
make carriage traffic impossible, even if there were any carriages in

Tangiers. The numerous counting-houses and farms built along these

roads can therefore never be reached by any vehicle whatever. The
steep lanes are paved with rough uneven blocks of sandstone, which
makes even riding very unpleasant. An unpaved track would be prefer-

able to this Spanish system of road-making—indeed, the paving does

not extend beyond four kilometres from the town, after which sandy

natural tracks lead towards the Jebel (mountain) and its smiling green

valleys. The Jebel forms behind Tangiers a half-circle, on the slopes

of which are built several hundreds of villas and cottages, half hidden

amidst luxuriant and thick vegetation. Here are many different kinds

of trees, and the presence of fresh water is evidenced by the many
aspens and silver poplars. Further afield one finds a few fine country

houses, belonging mostly to wealthy English people who come for the

winter months. This suburb of Tangiers extends quite six kilometres

from the town. Tangiers is an excellent winter station by reason of its

climate and situation, and bids fair to outrival in popularity Cairo,

Tunis, Algiers, and even Nice. Its winter temperature is very mild, the

thermometer rarely going below 52° Fahr. When express trains run

more regularly through Spain, they will bring many travellers to Alge-

ciras, whence steamboats cross in two hours to Tangiers. How many
will thankfully avoid the frequently stormy crossing of the Gulf of

Lyons, with its incident horrors !
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Several handsome villas here belong to Jewish merchants of Tangiers,

who generally spend the summer months in the fresher air of the Jebel.

This year, however, the capture of Mr. Perdicaris has alarmed them, and
the villas have remained closed.

A slippery tortuous street leads from the Place des Postes or small

sokko to the anchorage, euphemistically called the " Port " by the

inhabitants. Striking off to the right, one comes to a sort of esplanade

supported by a wall upon which the waves beat. Below is one of the

rare fountains of Tangiers, which, once seen, promptly gives rise to the

vow :
—

" Fontaine, je ne boirai pas de ton eau." Imagine a small basin

primitively put together with a few bricks on the level of the ground,

into which filters a small runnel of water which has passed underneath

the town in the midst of its drainage ! It is here that the " moualin-el-

ma," called by the Spaniards " aquadores," and by the French " marchands

d'eau," come to fill their imperfectly tanned skin water-vessels. In

order to effect this more easily they deliberately enter the basin knee-

deep and combine the luxury of a foot-bath with the fulfilment of their

task. Near the esplanade a lighthouse of steel all in one piece, put up

by the English, indicates the anchorage of Tangiers. In the evening,

from five o'clock onwards, this esplanade is frequented alike by Europeans

and natives, come to inhale the fresh sea-breezes and look at the various

boats lying motionless at anchor. Two or three merchant ships, the

boat running between Tangiers and Algeciras and Gibraltar, a few

Spanish skiffs which have brought across mountains of " pasteques

"

(water-melons)—such are the usual frequenters of the " Port " of

Tangiers. Moroccans of all classes and all ages sit on the parapet of the

wall and gaze curiously at the two French armoured ships, the KUber and

the Galilie, anchored, proud and menacing, a few cable-lengths off, while

the English aviso, sent to uphold the complaints of El-Menebbi, adds to

the severity of the spectacle. What must be the thoughts of the subjects

of the Sultan on comparing these powerful modern ships to their Sid-el-

Turki, the one and only warship of Morocco. It is an ancient tug, at

first used for heavy cargo and excellently adapted for the smuggling of

fire-arms. The first captain—a German—to whom was confided this

" navy of Morocco," did not hesitate to make good use of his fleet for

this purpose. He has now been replaced by a second German. The
Sid-el- TurJci is used also as a transport ship, and goes to Mogador and

Rabat to fetch the soldiers the Sultan billets upon those suburban pro-

prietors of Tangiers who think themselves in need of protection. It

takes to Nemours the "Riffains," enlisted for the defence of Ujda

—

honest harvesters who find this a convenient way of reaching their

work at public expense ! Needless to say that, once landed, they hasten

to desert and hire themselves to the colonists of Oran !

The shore, which extends to the east in a wide sweep of from seven

to eight kilometres, is one of the finest stretches of sand on the North

African coast. It is the favourite—indeed the only agreeable—promenade

of the Europeans, and is destined to become lined by fine houses.

Already several handsome villas have been built along the shore, and an

unusually wide road now leads up from this new quarter to the sokkos,



LETTERS FROM MOROCCO. 647

which might easily be made available for carriages. In summer the

shore is invaded by wooden booths and shows and open-air cafes, much
patronised by all races. Up to the dinner-hour there is a continual

bustle of riders and walkers. While many bathers splash and frolic in

the sea, the " smart set " promenade on the shore—ladies in light and

airy garments, the men in close-fitting trousers and jackets. It is

especially at low tide that the crowd is greatest, for the sea, retreating

from thirty to forty kilometres, leaves the sand firm and pleasant to walk

on. The sea is always calm, and the sun setting behind Tangiers

leaves the shore in a grateful shade, forming thus a cool evening walk,

with a fine view of the rocky shores of Spain, twenty miles off, sur-

mounted by the steep crests of the Andalusian Mountains. The young

men of the town ride here, galloping joyfully along the edge of the

waves and splashing humble pedestrians with sand and sea-water. The

ladies of the Diplomatic Corps pass, mounted on fine Arab horses and

followed sometimes by their children on donkey-back under the charge

of native servants. It is very usual here, as in Algeria and Tunis, to

have native men as " nursery-maids," and very good servants they often

make. I saw one seated on a donkey and holding on his knees a pillow

on which a baby a few weeks old was sleeping, whom he carefully shaded

with a white umbrella ! Another, with two little girls, carried their hoops,

skipping-ropes, and dolls. A curious contrast exists between this nursery

work and the wild bearded faces of the nurses !

Beyond the last houses the shore stretches further inland, and forms

a desert of loose sand which is difficult to cross. About two kilometres

further on is the estuary of the Qued-el-Hakk, which one cannot traverse

at high-tide even on horseback. Beyond the river one comes upon a

series of small salt-lakes from which the natives gather excellent salt,

and pile it up in dazzling heaps awaiting the mules which will carry it

to market. On the right, not far from the sea, is a huge ruined fort

nearly covered with vegetation. The thick well-built walls were pro-

bably the work of the Portuguese ; a few ancient bronze cannon still

appear on the abandoned battlements.

To the right of the commercial quarter the real Arab town of

Tangiers rises in terraces encircled by ancient walls, rudely built,

which are now gradually disappearing. The white or pale blue

houses, piled one above another, show only closed doors and small

heavily-barred windows towards the narrow winding streets. From the

inner courts come the voices of women disputing or chattering, but all

family life is strictly hidden from outsiders. On the east the Arab town

slopes down to the sea, where on the ancient ramparts are still seen

antediluvian cannons, pointing over the bay. The Sultan refuses to sell

these antiquated weapons, saying they may be useful later

!

The only houses of any consequence in this lower quarter are the

Hotel Continental and the house of the Cheriffs of Wazan (Ouezzan).

A little higher is the prison, where lie hundreds of prisoners all huddled

together, without any respect to the nature of their crimes. Here is a

wretch who has killed most of his family and is considered mad, and

beside him a child who has accidentally broken a shop window. As his
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parents cannot pay for the damage he is put in prison, where he may
lie forgotten for six months. Here again are some prisoners making
mats to pay for their food, which is not provided by the authorities.

Some have chains on their feet, not as being more guilty than their

neighbours, but because, when they were brought in, there happened to

be some chains at hand. Near the prison are various other large public

offices, all in the last stages of disrepair : the Bit-el-Mal (Treasury), with

many columns on its frontage but empty of treasure ; the Mechouar
(Court of Justice), where the principal Cadi of the town delivers his

judgments. (In the other parts of the town there are police courts

presided over by inferior Cadis, who listen with what patience they may
to the wild vociferations of plaintiffs and defendants.) Between these

two a steep lane leads to the Moorish doorway of the Dar-el-Makhzen
(Palace of the Pasha), a large house of the ordinary type, with an

inner court with marble pillars, and long narrow rooms with carved

wood ceilings, the whole curious but not artistic.

The square round which these buildings stand is a picturesque centre

of Oriental life. Strings of horses patiently await their masters who are

engaged in one or other of the surrounding offices ; children chase each

other about until dispersed by some cross-grained soldier ; women come
along carrying on their heads packets of provisions for their friends and
relations in durance vile. Along the walls the gaolers, lazy and sleepy,

dose and yawn and stretch themselves upon the marble staircase of the

Palace, the Mokhazni (soldiers of the Sultan), seated in very unmilitary

attitudes, talk dully of the events of the day, or of their pay, which they

seldom receive. Their uniform, when they have any, consists of ragged

and dusty trousers and coat of dark blue, with a few rusty brass buttons,

and red Chechia or cap—legs and feet are bare. In the street the soldiers

wander carelessly among the crowd, holding their loaded guns horizontally

to the eminent peril of the lives of the lieges. The garrison of Tangiers

is supposed, on paper, to number five hundred, of whom about 120
receive pay, at the high rate of three sous (15 centimes) a day. It is

to be hoped that the French officers sent to reorganise these ragged

troops may, with time, have some success. Lieutenant Ben Sedira has

begun to teach a dozen of them cannon-firing. This hard work does not,

however, please these indolent gentlemen, who prefer to act as sentinels

or as guards to suburban villas, where they can spend the day comfort-

ably, without over-fatigue, drinking tea and playing cards.

Continuing our ascent through the old town we arrive at last at the

north wall, built upon rocks and defended by numerous batteries. The
only one of these meriting attention is the Bordj-Naam, which was

erected for the Sultan by English officers from Gibraltar. From this

point two Armstrong cannons salute incoming warships. All these

batteries, and also the arsenal, are constantly visited by tourists. One
has only to offer a small tip to the soldiers on guard to penetrate all

the secrets of the national defence.

From the heights of the Kasbah the view over the bay and the

Straits is superb. Immediately below is the town with its steep streets,

then the noisy and agitated market-places and shipping quarters; on
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the right, the sweep of the bay with the little bare hills, and beyond
the mountains of the Anjera, while in the far distance, above Ceuta,

rises bare and dark the Jebel Musa (or mountain of the monkeys), the

second column of Hercules. On the other side of the Straits the other

column rises up threateningly, the Eock of Gibraltar, dominating the

Mediterranean, which ends at its feet. Beyond the English fortress, the

bay of Algeciras opens like a fan, half hidden by Tarifa Point, while

further west appears the pretty white town of the same name. One
sees the Spanish coast for a length of a hundred kilometres, as far as

Cape Trafalgar.

The illustrations accompanying this paper are from Le Tour <lu Monde, and have been
furnished us by the courtesy of Messrs. Haehette and Co.

—

Ed., S.G.M.

{To be co.

THE VOYAGES OF PEDRO FERNANDEZ DE QUIROS, 1595. 1

The publication by the Hakluyt Society of the Vorjuges of Qwiros, 1595-

1606, synchronises with conspicuous felicity with the leturn of the

Antarctic Expedition commanded by Captain Scott, R.N.. for Pedro
Fernandez de Quiros, the famous Portuguese explorer, was the first to

conceive the brilliant theory that there was "a great Southern con-

tinent extending across the ocean, from the Strait of Magellan to New
Guinea ; . . . not only a great continent extending to the South Pole to

be added to the dominions of his sovereign, but millions of souls to be
saved and brought within the fold of the Church. He devoted his life

to the realisation of this glorious dream with unswerving devotion,

never turning aside to the right hand or to the left ; undaunted by
difficulties or wearisome delays to his dying day; literally killed by
councils and committees ; but succumbing only with his last breath.

He became a man with one idea. Alas ! he was but a dreamer." It is

the story of this dreamer which is told in the two interesting volumes
now before us. It is contained in several narratives, which have been
translated from the Spanish and edited by the President of the Royal
Geographical Society (who is also President of the Hakluyt Society),

who has contributed a critical and historical introduction, which for the

most of our readers will probably be by far the most valuable part of

the work. From this introduction Ave extract a short account of the

career of Quiros.

He wras born at Evora, in Portugal, in the year 1565, i.e. fifteen years

before the kingdom of Portugal was merged into that of Spain; he was
brought up at Lisbon and became "a good sailor and an accomplished

pilot." He married in 1589, and next year emigrated to Peru. At the

age of thirty he accepted the post of chief pilot in the ship of Alvaro de
Mendnna, and accompanied him in his ill-fated expedition in 1595 to

1 The Voyages of Pedro Fernandez dt Quiros, 1585 to 1606. Translated and edited by
Sir Clements Markham, K.C.B.. P.P.G.S., President of the Hakluyt Society. London:
Printed for the Hakluyt Society. 1904.

VOL. XX. 3 A
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colonise the Solomon islands, which Mendana had discovered some

thirty years before. Mendana, from weakness and irresolution of

character, was quite unfit to command such an expedition, and it ended

in disaster, but it achieved one permanent result, viz. the discovery of

the island of Santa Cruz. Daring the voyage Mendana and his brother-

in-law died, and the widow of Mendana, who had succeeded to the com-

mand, practically entrusted the navigation and disposition of the

expedition to Quiros the pilot, who, after encountering terrific storms

and other difficulties, was able to bring the sinking ship to Manilla.

From there he made his way to Lima and thence to Rome, where first

he made an appeal to Don Antonio de Cardona y Cardova, Duke of

Sesa, the Spanish ambassador. The Duke was much interested in his

proposals, and submitted them to a committee of experts, i.e. astronomers

and geographers, among whom was the learned mathematician Christo-

pher Clavio. Quiros convinced the mathematician that there was some-

thing in his project, and the ambassador thereupon introduced him to

Pope Clement vili., to whose missionary proclivities Quiros made a

strong and successful appeal. From the Pope he received letters of

recommendation to King Philip III. of Spain, which the latter did not

fail to regard in the light of a command. But affairs moved slowly at

the Spanish Court, and nearly a year elapsed before Quiros obtained from

the King orders addressed to the Viceroy of Peru, to provide him with two

ships suitably fitted out for the expedition. Then he started for Peru, but

was shipwrecked near the Isle of Curacoa in the West Indies. He made

his way to Lima in a state of utter destitution, and there had to endure

much neglect and suffering, but by the end of 1605 he got his two ships

and was able to sail in December. But the late season of starting

caused the failure of the expedition. His intention had been to sail

ESE. from Callao, until he reached latitude 30° S., but when he had

reached only 26° S. he had to change his course to ENE. because of

contrary winds, and thus he failed to discover New Zealand. His new
plan was to make for the island of Santa Cruz, but in this he also

failed ; on the other hand he did discover Anaa on the east of Tahiti

and other islands, details of which are given in the Royal Geographical

Society's Journal for August 1902. On reaching Taumaco, one of the

Duff group, he received information from a native chief which induced

him to sail south, where he came upon many islands of the New Hebrides

"roup, and imagined he had found his much coveted prize in the shape

of a huge continent, which he named Austrialia del Espiritu Santo. We
continue the story in Sir Clements Markham's words :

—
" He showed his

belief by his grandiose proceedings. To us they must now appear very

pathetic. There was a ceremony of taking possession, in the names of

the Church, of the Pope, and of the King. Quiros took possession ' of

all this region of the south as far as the Pole, which from this time

shall be called Austrialia del Espiritu Santo, with all its dependencies,

for ever and so long as right exists ' in the name of King Philip in. A
great city was to be founded and called the New Jerusalem, and its

river was to be the Jordan. All the municipal and royal officers were

nominated, and a knightly order of ' Esperitu Santo' was instituted,
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subject to confirmation by the King. There were processions, religious

dances, high masses, and fireworks.

" The great navigator had two serious drawbacks in his rejoicing.

He was disabled by a serious illness; and the natives, owing to the

misconduct of the Spauiards, were persistently hostile. After being at

anchor in this port of Vera Cruz for thirty-five days (from the 3rd of

May to the 8th of June 1606) the little fleet sailed, with the object of

completing the discovery of the Southern Continent. Then came the

catastrophe.

"It came on to blow hard from the SE., with a nasty sea, and it was
resolved to return to the anchorage. Late at night Torres brought the

Almiranta to anchor, and the launch was also safely brought to. Quiros

Avas too ill to come on deck, the pilots seem to have lost their heads,

were confused between the lights of the other ships and those on shore,

and eventually stood out, running before the wind. At dawn they were

several leagues to leeward, outside the bay. From the 12th to the 18th

they were trying to beat up to the bay, but with topmasts struck it was
nearly all leeway. Ships built in Peru would not work to windward

;

Quiros was in despair. At last he determined to make for Santa Cruz,

which was a rendezvous in the instructions. But when the latitude of

Santa Cruz was reached, there was a consultation. It was resolved to

cross the line and make for Acapuleo—a four months' vovage." As a

matter of fact, it was not till the 23rd November 1606 that he reached

Acapuleo. Torres, the second in command with the Almiranta, pro-

ceeded to Manilla. " The actual results of the voyages of Quiros and
Torres," says Sir Clements Markham, " were the discovery of thirteen

coral islands in the Pacific, of the Duff and Banks groups, of the New
Hebrides, of the eastern end and southern coast of New Guinea, and of

Torres Strait, with its innumerable islands—not a barren record.'"'

What remains of the story of Quiros is a characteristic but mourn-
ful commentary on the ingratitude and tortuous ways of the court of

Spain. He reached Madrid again in a state of destitution in October

1607, and proceeded to bombard the court with memorials. He sub-

mitted fifty of them, he tells us, in as many months ; but his previous

bad luck and want of success told against him, and "the feeling was

that further expenditure on such voyages was undesirable, and that it

would be wiser to spend money in completing the exploration of Peru

and Mexico. They looked upon Quiros as a very discontented and

dangerous man, who might sell his knowledge and services to the

English. The best course would be, they thought, to keep him quiet in

Madrid by promises. He might be employed to draw maps and charts.

If he continued to insist upon going to Peru, a letter of recommenda-

tion might be given him for the Viceroy. But it was further suggested

that the letter of Iturbe should also be sent to the Viceroy with a

contra-despoxho, leaving the matter to his discretion, with orders to

entertain Quiros and his proposals, but not to despatch his business.

" This treachery was the final conclusion when Quiros started. "Worn

out by delays and obstruction, worried almost to death by councils and
committees, he gladly accepted the promise to give him command of an
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expedition. Ignorant of the contra-despacho, he put his trust in the

honour of the new Viceroy of Peru—a great man, Don Francisco de

Borja, Prince of Esquilache—with whom he proceeded on the voyage to

Peru, accompanied by his wife and two children. He thought that at

length, after years of wearisome solicitation, his grand ideas were to be

realised. Fortunately for the brave enthusiast, he was saved from the

anguish of being undeceived by a timely death at Panama on his way
out. He died at the age of fifty, quite worn out and driven to his

grave by councils and committees, with their futile talk, needless

delays, and endless obstruction. . . . The voyage of Quiros was the

first event in the history of Antarctic enterprise. Its object was the

discovery of the Southern Continent and the annexation of the South

Pole. It was the dream of an enthusiast. It was a failure, but not

altogether a barren failure. Others of another nation were to follow up
his idea. He fell, worried to death by committees. But he opened the

glorious record of Antarctic discovery. Captain Cook made known the

Southern Continent imagined by Quiros, and actually seen by Torres.

Captain Cook first crossed the Antarctic circle, and searched all round

it for the supposed coast-lines of Quiros. Great communities were to

arise in the Southern Continent, in Australia and New Zealand, but not

of Spanish race. The achievements of the peoples of the Iberian penin-

sula were of vast importance to the world, but they came to an end

with the voyage of Quiros. The mantle of discovery fell on other

shoulders." With these eloquent sentences Sir Clements Markham
concludes his introduction to the story of the first attempt to discover

the Antarctic Continent.

A glance at the list of the publications of the Hakluyt Society

shows that Sir Clement's first contribution dates so long ago as 1859,

since when he has done much and valuable work for the Society of

which he is now President, and we are very sure that this, his latest

contribution, will be generally recognised as quite as interesting and

valuable as any of his former works. The translations are in vigorous

and graphic style; the notes show a comprehensive and thorough

mastery of the contemporary history of Quiros' period ; they are erudite

and exhaustive, but never obtrusive or tedious. The maps which

accompany the work are by Bartholomew and Co., a guarantee of

excellence well known to everybody.

GEOGRAPHICAL NOTES.

EUEOPE.

Report on the Progress of the Ordnance Survey.—This report for the year

ending March 1904 was recently published, and as the parts of the previous

(1902-3) report relating to Scotland were very fully summarised last year

(xix. p. 541), it may be sufficient merely to note here the progress which has

been made with the different maps of Scotland during the present year.

As regards the cadastral survey on the 1 : 2500 scale, the revision on the

ground of the counties of Banff and Inverness has been completed, while that of
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Elgin, Nairn, Ross and Cromarty, and Sutherland is in progress. Of the revised

maps 713 square miles have been published during the year. Maps on the scale

of 6 inches to the mile.—The total revised area published on this scale is 16,870

square miles, of which 2112 square miles have been published during the year

1903-4, as compared with 1808 square miles during the year 1902-3. Maps on the

scale of 1-inch to the mile- -The following figures indicate the progress which hits

been made with the field revision of the second revision of this map during the

year under consideration—4039 square miles have been revised and drawn. 4497

square miles engraved, and 655 square miles published. It is intended to prepare

a 1-inch coloured map of Scotland similar to that of England, and work on this

map will be commenced shortly. Map on the scale of 4 miles to one inch.—Maps

on this scale of counties or groups of counties have now been published, and of

the coloured edition with hills in brown, similar to that of England, 4467 square

miles have been published during the year 1903-4.

Throughout the year the production of 1-inch geological maps by colour-

printing has been continued. These maps are considered by the Director of the

Geological Survey to be better than the hand-coloured maps, and it is proposed to

gradually extend their issue. They are sold at the price of Is. 6d. per sheet,

which is much below that of hand-coloured maps, and it is expected that, in spite

of the low price, the maps will pay for the cost of production, and leave a small

margin. The arrangement under which the colouring and production of the

geological maps is undertaken by the Ordnance Survey has worked well. The

report also makes reference to the important new departure which makes the

Ordnance Survey maps available for general educational purposes, and which

was undertaken at the instance of the Geographical Association. This is the

supplying of schools with specially printed maps at a very low price, which is so

fixed as to cover the cost of preparing these maps in the cheapest manner possible.

The maps are issued on a written undertaking from the head-master or other respon-

sible representative of the school that they will not be placed on sale, and that

they will be used for educational purposes only. Over 46,000 of these maps were

issued in 1903-4. The Director of the Ordnance Survey hopes that in addition to

conducing to the improvement of geographical education this use of the maps will

serve to make them better known to the general public. Some further efforts

have been made in other directions to bring the maps more prominently before

the public. The gross sales during the year 1903-4 show an increase of ,£179, and

the net sales an increase of i'174 as compared with those of the previous year, but

the sales are still below those obtained in the vears 1898-1900.

AFRICA.

New African Expedition.—It is announced that Major Powell Cotton is about

to start on another expedition to Africa. The object of the journey, which it is

expected will occupy about eighteen months, is the exploration of the vast region

lying between the Nile and the Zambesi. The expedition will proceed by Cairo

and Khartum up the White Nile to Lado, and will then strike south into a very

little known part of the Congo region. After investigating the Great Forest and

the district to the west of Lake Kivu, the region to the west of Tanganyika will

be traversed, and the expedition will then proceed south towards Katanga.

Eventually, Major Cotton hopes to come out in British territory in Nyasaland,

whence he will travel to the coast by the Zambesi. Every facility will be given

to Major Cotton by the Belgian Government, and he will traverse the entire

length of the Congo State. Among the special objects of the expedition are the
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investigation of the great mammals of the forest rejjicn, and also of the native

tribes, especially of the pigmies. A considerable part of the region to be
traversed is quite unknown, so it may be hoped that the expedition will lead to

great additions to geographical knowledge,

AMERICA.

The Republic of Panama.—Some details in regard to this recently constituted

republic are quoted in the Board of Trade Journal from the U.S.A. Consular

Report. The area of the republic is 31,500 square miles, and it is divided into

seven provinces, each with its capital and governor. The population is 300,000,

and is composed of very varied nationalities. There are about 40,000 Jamaicans
and 2000 Chinese. There are no roads leading to the interior, and only one rail-

way in the republic, this being 47 miles long and leading from the Pacific to the

Atlantic seaboard.

POLAR.

The Temperature of the Poles.
—

"We have month by month given in these pages

narratives of all the recent polar explorations, and brief summaries of their pre-

liminary results. But as the final detailed results of all the expeditions are

necessarily presented in detailed memoirs, read only by the few, the ultimate

justification of all these voyages of exploration in affording the raw material of

geography may not be obvious to all. It may therefore be well to call attention

to a very interesting paper published in the Annates de Geographie for July 15 by

Mr. C. Passerat, which sums up in graphic form the facts in regard to the tempera-

ture of the poles which have resulted from the work of the recent expeditions. By
a series of charts the author shows the summer and winter mean temperatures, so

far as they are known, for the areas round the north and south poles respectively.

These charts show in a most interesting way the much lower summer temperatures

of the Antarctic region, as compared with those of the Arctic region. The
differences, according to the author, are entirely due to geographical conditions.

In the northern hemisphere the polar basin is surrounded by a continental mass,

which is continuous except between Norway and Greenland. This continental

mass becomes intensely cold in winter, but in summer becomes almost as intensely

warm, this rise of temperature being felt as far as the neighbourhood of the pole.

In the Antarctic region the conditions are almost reversed, for a band of water

encloses a more or less continental mass of land. In winter this uninterrupted

mass of water forms a barrier preventing the polar cold from advancing north-

wards, while in summer it is incapable of warming the Antarctic area, which,

heated only by the sun, has a mean temperature which never rises above 0°.

Thus the Antarctic continent over its whole area presents conditions analogous to

those of Greenland only in the north at the present time. In other words, both

regions are in the condition of a glacial period. It thus appears that the neces-

sary conditions for perpetual glaciation are not a very severe winter temperature,

but a summer temperature which does not exceed 0°.

The Scottish National Antarctic Expedition.—Dr. Nansen, on hearing of the

return of the Scotia, wrote to Mr. William S. Bruce, leader of the Scottish

National Antarctic Expedition, as follows :

—
" In this very moment I open the

August number of the Scottish Geographical Magazine, and read of the 'Return

of the Scotia,' and I must write a few lines at once just to congratulate you with

all my heart on your safe return and on your highly important discoveries. You
have, indeed, had a very successful expedition, and you have, as far as I can



GEOGRAPHICAL NOTES 655

make out, actually been able to solve the chief problem of the Weddell Sea. It

is unnecessary to say that I look impatiently forward to see your report of your

Antarctic continental coast, and of your oceanographical work in that unknown

and most important part of the sea. I feel certain it has given intensely interest-

ing results. The few soundings mentioned in the Scottish Geographical Magazine

are already very important.''' Professor Otto Kriimmel, of Kiel, also wrote to Mr.

Bruce as follows :

—"If I wished to determine my reckoning on the basis of the

old statements of the depth of the high South Atlantic latitudes, I would have a

very wrong result, but through your care, so devoted and so worthy of the

highest thanks, we have, indeed, received a perfectly correct picture of the ground

shape of the South Atlantic (Eoss's depth of 4000 fathoms you have put aside ). I

take this opportunity of congratulating you on the grand result of your expedi-

tion. We oceanographers appreciate your scientific work all the more that the

Scottish Expedition owes nothing for its success to picturesque or sensational

environment.''

Results of the Swedish Antarctic Expedition.— In Peterrnann's Mitteilvvgen, ix..

there is published an interesting series of maps in connection with a short article

on the changes in the map of the Antarctic area which have resulted from the

work of the recent expeditions. Four of these maps illustrate the gradual

development of our knowledge of the region round about Graham Land. They

show respectively the results obtained by Dallmann (1873-4), Larsen (1893), the

Belgica Expedition (1898), and the Swedish Expedition (1902-3). Some very

interesting points are brought out by the comparison of these four maps. One of

the results of Larsen's work was to break up the northern part of Giah;>m Land

into a number of islands, for he represented Palmer, Trinity, and Louis Philippe

Land all as islands. The breaking-up process was continued even further by the

Belgica, for Palmer Land became the Palmer Archipelago. Curiously enough,

however, Xordenskiold has shown that Dallmann was ri^ht as regards Louis

Philippe Land as against Larsen, for on the map of the Swedish Expedition, as we

have already pointed out here, Louis Philippe Land is joined to Graham Land,

and no longer forms an island. At the same time, it has shrunk greatly in size

by the separation of Ross Island (with Mt. Haddington) and Snow Hill Island.

Again, another change is the shifting of King Oscar Land to the west, and the

discovery of a wide, flat icefield in front of it. Trinity Land has greatly shrunk,

and what was the Dirck Gherritz Archipelago has now disappeared from the atlas.

Graham Land and its vicinity was one of the earliest known regions of the

Antarctic land, which makes the great uncertainty as to its details which has

existed until recently the more remarkable.

The map of the Swedish Expedition's results, published in connection with the

article referred to above, is the most detailed which has yet appeared, and illus-

trates several points left obscure in the rough sketch-map which appeared in our

March issue (p. 147).

GENERAL.

Formation of Coral Reefs.—In our May issue (p. 268) a full account was given

of the views on the origin of coral reefs which have been put forward by Mr.

Stanley Gardiner as the result of his observations in the Maldives and Laccadives.

In a letter published in Nature (vol. lxx. p. 319), Mr. Charles Hedley, of the

Australian Museum, Sydney, controverts Mr. Gardiner's account of the origin of

atolls. Mr. Hedley believes that there is evidence that the lagoon of an atoll is
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not an area of erosion, but one of accumulation. The suggestion that sea water

has any marked solvent action on the floor of the lagoon is in his opinion

negatived by the observation made by many investigators that the floor consists

not of bare rock but of deposits of weed, sand, mud, and shingle. Again, if the

water leaving the lagoon is charged to any extent with matter in suspension, this

water would act like a sand-blast and cut to pieces all living things in the exit

passages, but Mr. Hedley has found that ihese channels aie well carpeted with

luxuriant life. He maintains that the lagoon is an area of rapid accumulation

both from growth and from deposition, and therefore, if no subsidence occurs, in

course of time the lagoon will be filled in. " The destiny of every lake and pool

on the earth's surface is to be obliterated by alluvium. . . . The inevitable fate

of a stationary atoll is the same, the only difference being that matter is poured

from above into the terrestrial lake, whereas it is washed up from below into the

atoll lagoon ; but, as Darwin observed, while subsidence continues it will preserve

to the atoll its lagoon."

The Eighth International Geographic Congress.— As already announced, this

Congress was opened on September 8th at Washington. The President was Com-
mander Peary, whose opening address dealt with recent progress in geographical

discovery, and with the work which still remains to be done in this field, especially

in connection with the Arctic and Antarctic areas. The Congress remained at

Washington from Thursday, September 8th, till the evening of Sunday,

September 11th, when it took special train to Philadelphia, where the party was
entertained by the Geographical Society of Philadelphia. Tuesday and Wednes-
day, September 13th and 14th, were spent in New York, while Thursday was
devoted to an excursion up the Hudson, the geographic interest of the river being

discussed by Dr. W. P. Davis during the day. From West Point the party

travelled by special train to the Falls of Niagara, where they arrived on the

morning of Friday, September 16th. After the Falls had been examined, a lecture

on their physical geography was delivered in the theatre by Dr. G. K. Gilbert.

The next day a visit was paid to Chicago, where the Congress was entertained by

the Geographical Society of the city. On Sunday a special train conveyed the party

to St. Louis, where several meetings were held in conjunction with the Congress

of Arts and Science at St. Louis. The Congress concluded with a lecture by

Commander Peary on some of his Arctic experiences.

The membership of the Congress was not quite so large as those of preceding

congresses held in Europe, but numbered about 500, about 115 of whom had come
from some country outside the United States. A very large number of scientific

papers were read, of which it is only possible here to name a few. Dr. Albrecht

Penck spoke on "The Last Uplift of the Alps," and also on "Recent Progress in

the Execution of a Map of the World on the Uniform Scale of 1 : 1,000,000"
;

Rear-Admiral Chester read a paper on "Some Early Geographers of the United

States" ; Dr. Angelo Heilprin on "The Destruction of Pompeii as interpreted by

the Volcanic Eruptions of Martinique"; Professor Davis on "The Bearing of

Physiography upon Suess's Theories" ; Major Gibbons on "Methods of Explora-

tion in Africa" ; Dr. Thorndike on "Game and Fur-Bearing Animals and their

Influence on the Indian of the North-West"; Dr. H. R. Mill on " Geographic

E ements" ; M. Grandidier on "Madagascar," etc. etc.

The Ninth Congress is to be held in Geneva in 1908.

Among the resolutions adopted by the Congress, the following, which was

proposed by Sir John Murray, on the subject of Polar Exploration, is of special

interest:—"The Eighth International Geographic Congress, realising that the
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only untouched fields for geographical discovery are the regions immediately sui-

rounding the poles of the earth, desires to place on record its sense of the importance

of forthwith completing the systematic exploration of the Polar areas. It is very

desirable that the experience gained by men of science and officers in the recent

Antarctic expeditions should be turned to account by following up without delay

the successes they have obtained. The Congress recognises that the Arctic regions

possess a more immediate interest for the people of North America, and

expresses the confident hope that the expeditions now being prepared will be so

supported as to secure early and complete success."

We have b;en requested to give publicity to the following' resolutions also

adopted by the Congress :

—

" Rules for Geographic Xames.—Local names are as far as possible to be

preserved not only in those regions where already established, but also in wild

regions. They should on this account be determined with all the accuracy

possible. Where local names do not exist or cannot be discovered, the names

applied by the first discoverer should be used until further investigation. The

arbitrary altering of historical, long-existent names, well known not only in

common use, but also in science, is to be regarded as extremely unadvisable, and

every me.\ns should be employed to resist such alterations. Inappropriate and

fanttistical names are to be replaced, as far as possible, by local and more

appropriate names. The above rules are not to be rigorously construed, yet they

should be followed to a greater extent than heretofore by travellers and in

scientific works. Their publication in periodicals as the opinion of Congress will

probably prove of great weight. Although in recent years many official systems

of determination of geographic names have been enunciated, we have still evidence

of the very slight influence which the wishes of the International Geographic

Congresses exert over the decision of the official authorities. To these Geographical

Societies are urged to give wide publicity.

"Introduction of the Fractional Scales of Maps.—The Seventh International

Geographic Congress expressed the urgent wish that upon all charts, including

those published by those lands still employing the English and Russian systems

of measurement, along with the scale of geographic co-ordinance, that the scale of

reduction should be expressed in the usual fractional form, 1 :./, and that the latter

be added to all lists of charts covering land and sea, and requested the executive

committee of the Congress to bring this decision to the attention of all governments,

geographical societies, and establishments engaged in the publication of charts.

The advantage to be derived from the support of this resolution, which had its

origin with the editor of Petermann's MUteUungen, and the extensive dissemination

of the resolution, is at once evident. In English publications a custom has arisen

of adding a statement of the ratio 1 : x to the usually employed z miles to one inch.

In America the custom has arisen of going even a step beyond this, namely, the

addition of the ratio of i eduction has led to the direct application of the decimal

system in the units of measure adopted upon the charts. To this Geographical

Societies are urged to give wide publicity. This resolution of the Seventh Congress

is reaffirmed.

"The Decimal System—The Seventh International Geographic Congress ex-

pressed itself in favour of a uniform system in all geographical researches and dis-

cussions, and it recommended for this purpose the employment of the metric system

of weights and measures, as also the employment of the Centigrade thermometric

scale. It is, moreover, highly desirable there should always be added to statements

of the Fahrenheit, and the Reaumur scales, their equivalent upon the scale of

Celsius. Similarly, the revived activity in this question of the metric system,
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which reaches even more deeply than the former into the well-established customs

of daily life, has proved that the Congress is not without value in promoting inter-

national uniformity and simplicity. Although the metric system of weights and

measures has made slow progress, and this alone through the portals of scientific

work, its application to geophysics and geography has already made a fair

beginning. In England a special organisation, entitled the Decimal Association,

has t iken charge of the matter. The Commonwealth of Australia has intrusted

the subject to a commission. We are without knowledge of the efforts in this

direction thus far made in Russia. To this Geographical Societies are urged to

give wide publicity. These resolutions are reaffirmed by the Eighth International

Geographic Congress.

"Standard Time.—Resolved, in view of the fact that a large majority of the

nations of the world have already adopted systems of standard time based upon

the Meridian of Greenwich, as prime meridian, that this Congress is in favour of

the universal adoption of the Meridian of Greenwich as the basis of all systems of

standard time.

"Publication of Photographs.—It is suggested by the lantern slides shown by

Mr. Siebers, and by the photographs by Mr. Willis, that it is desirable that in

these and the cases of other exploring travellers, photographs of geographical

significance might be published, and accompanied by short explanatory notes, so

that they may form collections of representative physical features of different

parts of the world.'"'

The Congress appointed Mr. J. G. Bartholomew, one of our Honorary

Secretaries, a member of the Cartographical Committee of the Congress. This

Committee consists of the following gentlemen : Mr. Gannett, Washington, Chair-

man ; Mr. Franz Schrader, Paris ; Mr. Jules de Schokalsky, St. Petersburg
;

Professor Oberhummer, Vienna ; Mr. Bartholomew, Edinburgh.

Geography at the St. Louis Exhibition.—The International Jury announce the

following British awards in the Geographical SectioD.

Highest Award of "Grand Prix."—The Ordnance Survey, The Admiralty,

Survey of India, Palestine Exploration Fund, Royal Geographical Society, and

John Bartholomew and Co., for Maps and Atlases.

Second Award of Gold Medal.—Edward Stanford, W. and A. K. Johnston.

Bronze Med"!.—Newton and Co.

C< )MMER( IAL GEOGRAPHY.
The Great Siberian Railway.—On September 25 the Circum-Baikal section of

this railway was opened. The line proceeds from Baikal station to Kultuk, and

thence to the town of Myssowek along the shore of Lake Baikal. Proposals were

made in favour of an alternative line passing over the elevated country between

Irkutsk and Kultuk, which at places rises more than 2000 feet above the level of

Lake Baikal, which is again some 2000 feet above the sea. Among the reasons

why this plan was discarded were the heavy gradients, in some places over 17 per

cent., and the unfavourable quality of the rock. The total length of the shore line,

which was eventually chosen, is 243 versts, the calculated expenditure is 52,525,695

roubles, part of the aggregate expenditure including some works connected with

the extension of the harbour at Tanchoi, which materially increases the capacity

of the ferry traffic. The railway is thus the most expensive line ever built within

the Russian Empire, and the one which has presented the most serious engineer-

ing difficulties, its building necessitating a large number of special constructions,

such as tunnels, bridges, viaducts, etc. The coast of Lake Baikal, from the mouth



GEOGRAPHICAL NOTES. 659

of the river Angara to Kultuk, a distance of some 80 versts, is veiy mountainous,

the rocks in many places leaving but a narrow s-trip of foieshore, while in others

they descend sheer into the lake, rising to a height of 1000 ftet above the level of

the water. These mountains are besides in many places intersected by awkward

crevices and clefts. On this section of the line there are no fewer than 32

tunnels, in addition to which there are 210 bridges, viaducts, special supports,

etc. The railway, like a huge snake, crawls along the side, or makes its way

through the mountains in a variety of twists and bends, at one place having to

cross an inlet of the lake. It has often been necessary to take special precautions

against the falling upon the line of pieces of loose rock. The looseness of the

rock in many places has also necessitated the bricking up of the tunnels to a far

greater extent than was originally calculated. The amount of rock and earth

work is enormous, the former even reaching the figure of 10,000 cubic saschen

(70,000 cubic feet) per verst.

The other section of the new line, from Kultuk to Myssowek, runs over an

entirely different kind of country, and has in every respect been much easier to

build. Beyond Kultuk the mountains on the whole recede further from the shore,

leaving ample flat land for the railway, which on the whole of this section only

passes one tunnel. On the other hand, several large streams have to be crossed,

necessitating the building of bridges up to 500 feet in length. The country is

almost uninhabited, and the soil is always frozen ; the mean temperature of the

year is half a degree Centigrade of frost. The bridges are all built of stone and

iron, as are the viaducts. The railway has the ordinary Russian gauge and only

one line of rails, but the tunnels are constructed wide enough for a double track.

The new line fills up the gap which has hitherto been found so troublesome in the

working of the Siberian Railway, but meantime the ferry will be kept open and

used as an auxiliary to the new line.

Trans-Pyrenean Railways.—In the Geographische Zeitschrift (ix.) a brief note

is given of three projected railways across the Pyrenees. Hitherto communica-

tion between France and Spain has been effected by two lines—one on the

Mediterranean, and the other on the Atlantic seaboard ; but by the scheme at

present under consideration, three new lines will be simultaneously constructed

during the next ten years. The three proposed lines are : one from Oloron to

Jaca by the Canfranc pass, the second from St. Girons over the Salau pass to

Lerida, and the third from Aix-les-Thermes over Puigcerda to Ripoll. The last-

named will be pushed on especially from the French side, and will shorten the

route between Toulouse and Barcelona by three hours.

Economic Development of French Guinea.—M. Charles Roux contributes an

article on this subject to the October number of the Revue de Ge'ographie. The

colony has undergone rapid development in the course of the last fifteen year>,

but the attempt to develop trade without making any effort to encourage either

agriculture or industry has led to disaster. In 1897 there were only ten or a

dozen commercial houses in Konakry, while in 1900 their number had been in-

creased to fifty-two. The result was a commercial crisis, and it was not till the

season 1902-3 that equilibrium was restored. The result has been to teach both

the traders and the administration the dangers of attempting to found a per-

manently prosperous colony on the basis of a mere exchange of European goods

for the natural products of the soil. Further, it is clear that attempts to

encourage the natives to cultivate the soil are unlikely to be successful, unless

the colonists are themselves prepared to take the initiative in the matter. Thus,

a large amount of earth-nuts were distributed to the natives for cultivation
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purposes, but the latter in large part consumed them as food in place of starting

plantations. Nor is there anything unnatural in this indifference to agriculture,

in view of the fact that the collection of rubber, which demands the minimum
of labour, is far more remunerative than the much more toilsome process of

cultivating Arachis. It would therefore seem that the cultivation of the soil

must at least be begun by the European, in the hope that, as with trade, the

native will be swift to follow the example. In the train of agriculture, it is

hoped, will come a series of minor industries based upon the products of cultiva-

tion. Up to the present time the cultivation of the banana has received most

attention, and the results hitherto have been so satisfactory that it is proposed to

lay out large plantations in the environs of Konakry. There seems no limit to

the European demand for bananas ; and it is believed that, not only are the con-

ditions favourable for the production of large crops, but that the product can be

put upon the market on what are likely to be remunerative terms. Other plants

which are being experimented with are pine-apples, manioc, and red pepper. The
railway, which now terminates 150 kilometres from Konakry, is rapidly pro-

gressing, and is constantly bringing new districts into communication with the

port. It is also believed that there are a considerable number of natural products

which are still awaiting exploitation. The author considers that the colony is

now entering on the second or agricultural period of its development, and that its

prosperity is not less likely to be secure because it will not depend upon a single

product—always a very uncertain basis.

Improvement of the Navigation of the Senegal and the Niger.—The Politique

Coloniale states that the Governor-General of French West Africa has placed before

the Committee of Public Works in the Colonies a scheme for improving the Senegal

to such an extent that it would be navigable for ten months in the year, as far as

Tambukane, by vessels drawing two metres (about 6i feet). M. Bourne also

suggests that the railway from Kayes to the Niger should be extended to Tam-
bukane. The cost of the projected works, which would involve the construction

of six barrages, is estimated at about £600,000. At the same time steps would

be taken to irrigate the greater portion of the lands in the neighbourhood of the

river ; at present the natives cultivate only the actual banks of the Senegal, these

being watered by the annual rise of the river. The Politique Coloniale adds that

the navigation of the Niger has recently been much improved, and that the rail-

way, which now stops at Bammako, will by December be extended as far as

Kulikoro
; this will then become the most important port on the Niger. If the

above schemes of improvement are carried out, it will be possible during ten

months of the year to travel from Paris to Timbuctoo in eighteen days.

NEW BOOKS.

EUBOPE.
Sweden: Its People and its Industry. Edited by Gustav Susdbarg, First

Actuary at the Boyal Swedish Central Bureau of Statistics. Stockholm :

Government Printing Office, 1904.

We have now before us the English edition of the historical and statistical

handbook of Sweden published by order of the Swedish Government. The Fiench

edition of this remarkable work appeared first, viz. in the year 1900, apparently

with a view to its circulation during the Paris Exhibition of that year. The

English edition now issued is said to be fuller than either of its French or Swedish

preiecessors, but the statistics are necessarily somewhat antiquated, as they aie
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at least four or five years old. "This fact, however" (as the learned editor re-

marks), " need not be considered a serious inconvenience, for in a summary review

like the one here in question, a year or two cannot involve essential changes.'

The handbook, a portly volume of 1100 pages, is divided into two parts ; Part I.

has four subdivisions, and Part II. has eleven. Each subdivision in its turn is

divided into several chapters, each the work of some person specially selected as

an authority on the subject, and the whole has been systematised and edited by

Mr. Sundbarg, who is also responsible for the illustrations with which this

valuable, if ponderous, work is profusely embellished. No work mainly dealing

with statistics lends itself readily to elegance of language and literary style, and we
fear that this handbook cannot be pronounced an exception to this rule. We must

also remember that it is the joint production of a very large number of writers

with whom condensation of their materials must have been the first consideration,

and even the translation is the work of no less than eleven hands, some of whom
we fear can hardly claim to have perfect command of fluent and idiomatic English.

But disregarding these superficial blemishes, we can confidently recommend the

handbook as a most valuable mine of accurate information on every subject that

can be thought of in connection with Sweden. We should add that the work is

unusually well equipped with useful maps, a careful inspection of which is of very

great assistance to the reader in his study of the statistics.

Murray's Handbook for Switzerland. Nineteenth edition, completely remodelled

and thoroughly revised. With 34 Travelling Maps and Plans. Pp. cvi + 555.

London : Edward Stanford, 1904. Price 10s.

This new edition of Murray's Switzerland, now published by Stanford, is

considerably amplified and greatly improved. In order to fulfil its purpose a

guide-book must be adapted to the latest conditions of travel in the country

described. Of late years there have been many changes in Switzerland, mountain

railways and new carriage roads have been constructed, many new hotels have

sprung up and new tourist centres created—in fact, no country is so much
patronised by tourists as Switzerland, and no country does more for them. All

these new developments have been duly noted in this new edition. Several

valuable new maps have been added, and Bartholomew's maps have been revised

to date, but his imprint has at the same time been deleted from them by the new

publisher. The new general map in the pocket is a specially valuable addition.

ASIA.

The Heart of a Continent: A Narrative of Travels in Manchuria, across the

Gobi Desert, through the Himalayas, the Pamirs and Hunza, 1884-1894.

By Colonel Francis Edward Yodnghusbaxd, C.I.S. Fourth Edition.

Pp. xvii + 332. London : John Murray, 1904. Price 6s.

This new and cheaper edition of Colonel Younghusband's well-known book

does not differ notably from the preceding ones except in the omission of the two

chapters on Chitral and Hunza. It is hoped that in this cheaper form the book

will be available to a larger public than it was previously.

AFRICA.

Die Masai. Ethnographische Monographic eines ostafricanischen Semitenvolkes.

Von M. Merker, Hauptmann u. Kompanie-Chel in del Kaiseiluhen Schutz-

truppe fiir Deutsch-Ostafrica. With 150 Illustrations, 6 Pates, and a Map.

Pp. vii + 421. Berlin : Dietrich Eeimer, 1904. Price 8 mark*.

Although several travellers have visited and described the Masai, none has had
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the same prolonged opportunity of observing them as Captain Merker during his

service in German East Africa. This volume is therefore a welcome addition to

the library of the ethnologist and anthropologist. In the most methodical manner
the whole life of the people is described in detail ; nothing of importance seems

to be omitted. In the first section the author states his belief that the Masai are

descended from nomadic Semites who wandered from Arabia into Africa at the

end of the neolithic period, or about 5000 b.c. They are divided into three groups

—the Masai proper, the Wakuafi, and the Wandorobbo. The second section is

divided into twenty-three chapters, and describes the kraal, the family, birth

customs, circumcision, warrior life, character, arms, dress, death customs, religion,

crime and its punishment, etc. etc., for the first two groups. In the third section

the same is done for the Wandorobbo.
The novel and most curious part of the volume is found in the fourth section,

and the author had been collecting facts for five years before he had the least

inkling of this new and unexpected material. By accident, as it were, he dis-

covered a few old men who related to him legends concerning the Creation,

Paradise, the Temptation, the Fall, the Flood, and the delivery of the Ten Com-
mandments by an angel. These have such a striking resemblance to the Bible

narrative that the author opines they can only be explained on the supposition

that the Masai are descended from the same stock as the ancient Hebrews.

The author perhaps begs the question in the title of the volume where the

Masai are spoken of as an East African Semitic people. Most anthropologists

regard them as Hamites that have blended with Nilotic negroes and produced a

hybrid stock. Their linguistic affinities, too, seem to point to the valley of the

Blue Nile. With regard to the legends, although it may be impossible at present

to say with certainty by what channels they came into the possession of the Masai,

it is impossible to believe that they have come down by oral tradition for a period of

several thousand years. For how much of the Biblical accounts of the Creation,

Paradise, the Temptation, etc., would modern Hebrews know if the Bible bad

never been written 1

Besides an index, this interesting volume is provided with six plates of owner's

marks on shields, cattle, and arrow-heads which are worth noting.

GENERAL.

A Manual and Dictionary of the Flowering Plants and Ferns. By J. C. Willis,

M.A., Director of the Royal Botanic Garden, Ceylon. Second Edition,

revised and arranged in one volume. Pp. ix + 670. Cambridge : The
University Press, 1904. Price 10s. 6d.

This little book, which was first published in 189
1

? in two volumes, has so

proved its usefulness that a second edition has been called for. We think that on

the score of convenience Mr. Willis has been well advised in publishing the new
edition in one volume, and the book now forms on a small scale a most invaluable

work of reference, both for the geographical student and the traveller. If every

traveller could be induced to add it to his equipment, and to acquire sufficient

botanical knowledge to use it wisely, the value of his observations would be

increased a thousandfold, and the labours of the geographer— who has to interpret

the average traveller's vague and general statements in regard to vegetation, the

plants being usually indicated merely by native names—would be greatly

lightened. The greater part of the book consists of an alphabetical list of genera

and orders, the English or native names being obtainable by means of a very well-

arranged index. Within very small compass all the important genera of flowering

plants aud ferns are mentioned, the more important species, with the reason for
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their importance, being in many cases indicated. It is, of course, impossible that

such a large number of genera should be described in detail, but the treat-

ment of the orders is so full and careful that any one with a fair knowledge of

botany can do much in the way of identification, while for working through a

named collection of plants, or verifying the statements of travellers, the book is

invaluable. In addition to this dictionary, it contains a valuable introduction,

which in the new edition includes a series of notes for the use of field botanists,

travellers, and collectors, which cannot fail to be of the greatest possible utility.

Then follows a series of chapters on the outlines of plant morphology, classification,

and geographical distribution, of which it need only be said that they are

thoroughly up to date, and include all that is most living at the present time in

the science—which has hitherto been so slow to manifest in its text-books the

influence of the modern spirit. To our own readers especially we recommend the

chapter on " Forms of Vegetation and Geographical Distribution of Plants '*'" as

summarising in very small space the chief results of the numerous recent investiga-

tions on the subjects mentioned.

Physiography: An Introduction to the Study of Nature, By T. H. Huxley.

Revised and partly rewritten by R. A. Gregory, Professor of Astronomy,

Queen's College, London. With 301 Illustrations. London : Macmillan

and Co., 1904. Price As. 6d.

Huxley's Physiography was a revelation, but not a final and complete revela-

tion. Since it first came into the hands of students there have been advances in

our understanding of the earth-forces whose manifestations are considered in this

somewhat heterogeneous science, and there have been still greater advances in the

methods of illustrating the books which expound it. For both reasons this revision

of "Huxley " was necessary, and as regards both, the work of Professor Gregory

appeals t<> us as being excellently well done. The illustrations appeal to the

casual reader as beautiful in themselves, and to the student as illuminating and

help'ul. Regarding the text, one can give it no higher praise than to say that it

rem tins as good as it was, while it has increased in usefulness.

The Celtic Review. Vol. i. Xo. 1. Edinburgh : Norman Maeleod. Prict 2s. 6d.

per number.

We have received the first number of this quarterly, which is edited by

Miss E. C. Carmichael, Professor Mackinnon acting as consulting editor. The

first issue bears date July 15, and contains an article of geographical interest

entitled "The Study of Highland Place-names," by W. J. "Watson. We wish the

new journal all success.

Richard HaJduytfs Principal Navigations, Voyages, Traffiques, and Discoveries of

the English Nation. Xew Edition. Vols. vn. and vin. Glasgow : James

Maclehose and Sons. Printers to the University, 1904.

The seventh volume of the new issue of Hakluyt by Messrs. Maclehose is one

of the most interesting of the series. It begins with an account of the exploits in

the Azores of George Clifford, Earl of Cumberland, one of the many adventurers

who worried and plundered the treasure-ships of Spain as they came homeward

bound from the Indies. There is also from the capable and appreciative pen of

Sir Walter Raleigh the brilliant story of the last fight of the famous Revenge,

which inspired one of the most popular poems of Tennyson. Sir Walter's graphic

and accurate account of that unequal combat receives curious confirmation from

"the Large Testimony" of the Dutchman John Huighen Van Linschotten, which

is also given in this volume. Linschotten, whose literary merit is remarkable,
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describes with wonderful power a terrific tempest which overtook the Spanish

merchant-fleet and their convoys just after the capture of the Revenge and the

death of Granville, and he adds :
" Of the whole fleet and aimada, being 140 s-hips

in all, there were but 32 or 33 arrived in Spaine and Portugal], yea, and these few

with so great misery, paine, and labour, that not two of them arrived there

together, but this day one, and to-morrow another, next day the third, and so one

after the other to the number aforesaid. All the rest were cast away upon the

Hands, and overwhelmed in the Sea, whereby may be considered what great losse

and hindrance they received at that time ; for by many men's judgments it was

esteemed to be much more than was lost by their army that came for England
;

and it may well be thought and presumed, that it was no other but a just plague

purposely sent by God upon the Spaniards, and that it might truely be sayd, the

taking of the Revenge was justly revenged upon them, and not by the might or

force of man, but by the power of God, as some of them openly said in the lie of

Tercera, that they believed verily God would consume them, and that he tooke

part with the Lutherans and heretiks ; saying further that so soon as they had

thrown the dead body of the Vice-admirall, Sir Richard Greenfield (sic) overboard,

they verily thought that as he had a divellish faith and religion, and therefore the

divels loved him, so he presently sunk into the bottome of the sea, and downe into

hell, where he raised up all the divels to the revenge of his death ; and that they

brought so great stormes and torments upon the Spaniards, because they onely

maintained the Catholike and Romish religion." After this there are interpolated

a few narratives of enterprises to Morocco and the rivers Senegal and Gambia in

Africa, and then we have more accounts of captures of Spanish vessels laden with

the riches of the East Indies. There is also a curious letter from Queen Elizabeth

to the Emperor of Ethiopia, commending to him an adventurer called Lawrence

Aldersey, and assuring him that "our selves shall take great solace and delight,

when as by the relation of our owne subjects, the renowne of your name shall be

brought unto us from the fountains of the Nilus, and from those regions which are

situate under the Southerne Tropike."

The scene of the Voyages and Travels then changes to the other hemisphere, and

we have first two interesting letters showing that Christopher Columbus, doubtful

of success at the Spanish Court, offered his services to Henry vn. of England

through his brother Bartholomew, which services were gladly accepted, but ere

Bartholomew could return to Spain to inform his brother, the latter had won the

favour of Queen Isabella, and had started on his immortal voyage to the West.

After these curious documents we have the story of Sebastian Cabot and his dis-

covery of North America, then three narratives by Sir Martin Frobisher describing

his futile efforts to find a North-West Passage, and similar narratives by the no

less famous and ill-fated John Davis. In the eighth volume the story of explora-

tion and colonisation in North America is continued. Newfoundland is the first

colony dealt with, and we have interesting accounts of the voyages and adventures

of the unfortunate Sir Humphrey Gilbert, of Carlile, George Drake, and Charles

Leigh. Then follow most interesting narratives of the various voyages of the

famous Frenchman Jacques Cartier, who is now generally admitted to have been

the first to penetrate into the interior of Canada. Cartier's discoveries paved the

way for the abortive and fruitless expeditions of John Francis de la Roche, Lord

of Roberval. Leaving Canada, the narratives deal with the colonisation of

Virginia, and the miserable experiences of the unfortunate men whom Sir Walter

Raleigh sent out to that colony. The volume concludes with accounts of the first

attempts to explore and colonise Florida. This bare enumeration of the contents

of these volumes is sufficient to indicate their varied interest and worth.
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Meeting of Council.

A Meeting of Council was held on the 9th of November, when the

undermentioned ladies and gentlemen were elected Members of the

Society :

—

John Rhind.
Johu B. Balloch.
Miss Maxton.
Miss Margaret Drumnioud,
M.A.

Jas. Adam Bell.

Alexander Ure, K.C., M.P.
Wm. D. Elder, F.E.I.S.

Mrs. Hamilton Dunlop.
Jas. Alex. Weir.
Miss Margaret Hamilton.
Rev. John Lindsay, M.A.
E. 0. Yulliamv, B.A.
Daniel T. Holmes, B.A.
Robert Smart.
David Alex. Clapperton,C'.A.,

F.F.A.
Miss Ritchie.

Robert Murrie, F.F.A.
Rev. T. S. Goldie.

Miss E. Agnes Gray.
Richmond J. Cochrane.
John N. Rae.
Hamilton Maxwell, W.S.
F. Gordon Brown.
Duncan MacLaren, S.S.C.

Jas. Bell Ferguson.
James R. Bertram.
J. D. Rutherford.
Capt. Alan Foster.

A. L. Craigie.

Major Geo. J. Mackinnon.
George Thyne, M.B.
Horatius Stuart, S.S.C.

Mrs. Calder.

Major W. Login..

A. A. Murray.
C. Purves Clay.
Ueo. H. Potts.

William L. H. Paterson,
S.S.C.

J. G. M' Naught, M.D.
Thomas Crawford Kellv.

William Scott Kelly.

Capt. John D. Outram.
Arthur Druitt.

T. R. Ronaldson, M.B.,
F.R.C.P.E.

David Graham Pole, S.S.C.
Thomas Scott Muir.
Alex. Stewart Rae.
Jas. A. Nome.
William Mackenzie, J. P.

Alex. Batchelor.
Colin M. Black.

Miss Alice Muir.
Henry James Findlater, W.S.
John Madder.
James C. Tod. B.Sc.

VOL. XX.

J. M. Jeffrey.

Alex. IfGrigor.
George Murray.
Mrs. Mary Morison Paul.
Miss Georgina E. Paul.
Andrew P. Melville, W.S.
Mrs. William Gunn.
Prof. J. B. Baillie.

Mungo Plenderleith.
George A. Ure.
Thomas Mackintosh, W.S.
Claud T. Henrv.
William Galbraith, W.S.
Charles Blair.

Mrs. Jessie R. Nelson.
Chas. A. Scott.

The Hon. Sir James Sieve-
wright, K.C.M.G., M.A.,
LL.D.

Patrick A. Blair, C.A.
Miss M. H. Crookshank.
Mrs. L. A. Macpherson.
Gordon Milligan.
Miss Jessie A. K. Watson.
Archibald Blair. W.S.
Alfred N. G. Aitken.
J. A. Henderson, J. P.

Matthew Buohan.
James Geekie Ferrier.

Jas. A. Murdoch, C.A.
F. L. M 'Keever.
David Scrimgeour.
G. Win. Lyon Sturrock.
J. H. Halley.
John Methven.
Andrew Robertson.
John Hay.
James Dalgleish Crowe.
John Brown, C.A.
Geo. A. Davidson, M.B.
Chas. A. Seton.
Robt. H. Miller, S.S.C.
Miss E. A. Annandale.
Robert Smith, S.S.C.
Calvert J. Grant.
Mrs. Armour.
Thos. J. M'L. Laing.
Miss J. L. Berwick.
Miss Emily Fraser.

Rev. J. A. Findlay.
Major-General Bruce.
John Laidlaw.
J. H. Harvey Pirie, B.Sc,
MB., Ch.B.

Arch. D. Wyllie.
Christian Rasmussen.
Geo. W. Watson, L.D.S.,

R.C.S.
John Lyon.

James Gardner.
Rev. C. M. Black.
Mrs. Barclay.
John Foggo.
J. G. C. Cheyne.
R. Jarvie Jamieson.
Mrs. Hav.
F. M. Haldane.
Matthew M. Bell, W.S.
Miss J. Dickson.
John Oliver.

Mr<. Wilson.

C. J. Shiells, C.A.
Wm. C. Gardiner.
James Oswald, S.S.C.
Henry Norman Ballantyne.
Miss A. A. C. Duncan.
William Morton. W.S.
John Anderson.
Mrs. Anderson.
I. Edward Graham.
John Flint.

J. Kinghorn Miles.

H. O. Tarbolton, F.R.I.B.A.
Alex. L. Gillespie.

John Baird Richardson.
Miss Duncan.
Miss Barrett.

David W. Marwick, LL.B.
David R. Campbell, L. D.S. Ed.
Thomas Gibson.
Miss A. S. Hood.
Miss Anderson.
Miss M. K. Anderson.
Miss Jessie Barron.
Miss Hope.
Verv Rev. James C. Russell,

D.D.
James T. Jamieson, J. P.,

S S C
William' H. Cook, C.A.
Miss K. E. Macgeorge.
Wm. Manuel, S.S.C.
James Russell, F.R.S.E.
Miss Katherine C. Roger.
H. K. Banks.
Miss Ella Smith.
Mrs. Kennedy.
Miss Bell.

Fred. S. Weinberg.
Geo. J. Weinberg.
A. Josephy.
J.. tin X. Kyd.
Alex. Simpson.
Chas. H. Watson.
J. B. Taylor.

J. G. Henderson.
W. A. Brown.
Wm. Banks.

3 B
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Leslie Ower.
.i.e. Shiell.

.1. H. Buist.

H. A. Pattullo.

Rev. Jas. Aitken, D.D.
0. N. Lindberg.
Miss Johnston.
\Vm. Thomson.
A. D. Carmichael.
Thos. H. H. Bell.

J. B. Hegarty.
James Rose.

R. Johnston.
G. G. Whyte.
Alexander Duncan.
Walter Stuart Wilson.
Arthur Edward Shute.
John Adam, Junr.
W. R. Scott.

J. Graham Anderson.
Alexander Fyfe.

G. D. Marshall.
Gervase H. Coats.
Mrs. Guthrie.
Miss L. H. Paterson.
Jas. Andrew.
Jas. Reid Cuthbertson.
George Cuthbertson.
W. A. Janiieson.

L. C. Broughton Head.

Miss Stewart.
Mrs. Sym.
Charles M'Killop.
John Wilson Steven.
Bliss Dorothea Auchterlone.
James Diack.
Robert Philips.

Capt. William Buchanan.
C. Hope Murray, Junr.
Lawrence Glen.
D. D. Baird.
Walter Dixon.
R. 0. Robertson.
William Smith.
Rud. A. Stoffert.

A. B. Allan.

Miss Agnes Cook.
John Aitken.
Miss Mary Allan.
Willoughby C. Warden.
Col. Smith.
John Moffat.

J. M. Adam.
Robert Duncan.
E. J. Thomson.
Robert Macdougall.
A. Morrison.
Major W. F. Allan.

D. A. Anderson.
T. R. M'Kenzie.

Rt. Hon. James C. Burns.
Marcus Robinson.
William Dishington.
Sir A. K. Muir.
James Finlaysou.
Robert Robin.
James Hamilton.
John Dallas.

Mrs. E. C. Hedderwick.
William Love.
William Smith Nicol.

W. P. Ure.
Miss Hannan Watson.
J. A. Richmond.
James Buchan.
William Fortune.
A. W. Gibb.
H. Davidson.
William Allan.
Mrs. K. A. Parr.

J. G. Michie.

Miss C. Y. Graham.
John Reid.
Miss Marion C. Wilson.
Alexander G. Bayne.
Miss Scott.

John Brown.
Wm. Beardmore.

The Annual Business Meeting.

The Annual Business Meeting was held on the 9th November in the

Society's Hall, Dr. George Smith, CLE., in the Chair.

The Chairman, in moving the adoption of the Report, reminded the

meeting that that was the twentieth anniversary of the foundation of

the Society, an event which would be further commemorated no doubt

at the meeting on Friday and at the dinner on Saturday. Those of

them who in the good providence of God had survived during those

twenty years felt, he was sure, grateful that the Society had shot up
into a position not only of prosperity, so far as that was judged by its

finance, but of dignity and of usefulness in Scotland and throughout the

scientific world. They were represented b}' many distinguished men,

who were still spared to them as vice-presidents and officials and
members of Council, and they had, through their Magazine, conducted

with great vigour and high interest, proved to the literary and scientific

world that there was an important reason for their existence not only in

Scotland but elsewhere. He could not on that occasion refrain from

referring to the names of a few of the founders of the Society, and men
who were members of the first Council. One who would be ever

remembered as one of the founders was Mr. A. L. Bruce, who, alike by
his energy, ability, and high character almost secured the success of the

Society in its earliest years. Then there was Mr. James Currie, the

father of their treasurer, a warm friend of the Society, who had been of

great service to them both as treasurer and as a member of Council. He
would also mention Sir "William Mackinnon, who was a vice-president,

and was keenly interested in the work. Then there was the Rev.

Professor Blaikie, who was still happily remembered among them, Pro-
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fessor Calderwood, Dr. Cleghorn, Dr. Scott Dalgleish, and Mr. Eobert

Cox. The most important event in their history during the past year

was the resignation of Colonel Bailey. For twelve years that dis-

tinguished officer, after remarkable service in India, gave himself to the

Society with a zeal and devotion that they sought to acknowledge in the

minutes of their Council at the time of his resignation. They were

delighted to have him still in the Council, ready at all times to help

them. Fortunately for the Society they had secured the services of

Lieutenant Shackleton, who, to his experience as a traveller and a

sailor, added what was not always identified with the virtues of travellers,

a knowledge of business and a zeal and energy which were already

proving most fruitful for the success of the Society. They closed the

year at 31st October with 1464 paying members, and since that time

the Secretary had been able to report to Council an addition of no fewer

than 255 new members.
Prof. James Geikie, D.C.L., LL.D., was then elected President of the

Society on the retirement of Sir John Murray after five years' service.

A cordial vote of thanks to Sir John Murray for his great services to the

Society during his term of office as President was passed unanimously,

and he was also elected a Vice-President.

The following Members of Council who retired by rotation were

re-elected :

—

H. B. Finlay.

Sir James A. Russell, LL.D.
H. M. Caclell, B.Sc.

W. B. Wilson, W.S.
Coutts Trotter.

Dr. John Gunn.
Kenneth Sanderson, W.S.

Professor C. G. Knott, D.Sc.

Charles J. Guthrie, K.C.
J. B. Sutherland, S.S.C.

Robert Fullerton, M.D.
Rev. Colin Campbell, D.D.
Alex. Mackav.

The following Members of the Society were elected to fill vacancies

in the Council, viz. :

—

Colonel Campbell. John Harrison.

J. Young Simpson, M.A., D.Sc. Dr. John Kerr.

Major-General P. C. Dalmahoy. William Beardmore.

Dr. Charles Sarolea.

The Chairmen of the Glasgow and Dundee Centres were re-elected,

and Professor J. A. Thomson was elected Chairman of the Aberdeen

Centre in room of Mr. John Clarke, who has resigned.

Meetings in November.

On November the 11th, the Twentieth Anniversary Meeting of the

Society was held in the Synod Hall, when Captain Scott addressed the

Society on the work of the National Antarctic Expedition. The Chair

was taken by Professor James Geikie, D.C.L., LL.D. The Chairman, in

introducing the Lecturer, congratulated the Society upon its present

position. It had now reached its twentieth anniversary. Its history

had been a history of progress, and he was happy to be able to state

that it had never been more prosperous than at the present time. It

had no fewer than 1700 members, and within the last few weeks alone
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280 members had joined. This anniversary happened to be a very

memorable one. It was not often the Society had an opportunity of

welcoming two explorers from the Antarctic regions—and it did so with

the greatest cordiality. Mr. Bruce, unfortunately, was prevented from

being present that evening, but the members hoped soon to hear about

his wonderful adventures in the Scotia. Captain Scott, however, was

present, looking so well and hearty that the Antarctic regions must be

a kind of sanatorium. Another distinguished geographer was present

—

Sir Clements R. Markham, president of the largest and most important

geographical society in the world, and long and honourably associated

with the advance of geographical science. The Chairman concluded by

CAPTAIN R. F. SCOTT, R.N., C.Y.O.

Holder of Livingstone Gold Medal for

^190L

SIR CLEMENTS MAKRHAM, K.C.B.

President of the Royal Geographical Society.

Hon. Fellow R.S.G.S.

presenting to Captain Scott the Livingstone gold medal, which had been

awarded to him by the Society in token of its appreciation of his dis-

tinguished services as an explorer.

A vote of thanks to the Lecturer was moved by the Earl of Camper-
down, after which the meeting terminated.

Captain Scott repeated his Address to the Glasgow Centre on
November the 14th in the St. Andrew's Hall, when the Chair was occupied

by W. F. G. Anderson ; also before the Dundee Centre on November
the 1 5th in the Kinnaird Hall, the Earl of Camperdown occupying the

Chair.

On November the 10th, before the Aberdeen Centre, Mr. W. E. Geil

delivered an Address on his Travels among the Pigmies of Central

Africa, Professor J. A. Thomson being in the Chair.
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Anniversary Dinner.

On the 12th November the Twentieth Anniversary Dinner of the

Society was held in the North British Station Hotel. Sir Clements

Markham, K.C.B., President of the Royal Geographical Society, and

Captain R. F. Scott, R.N., C.V.O., Commander of the National Antarctic

Expedition, were the principal guests. Mr. W. S. Bruce, Leader of the

Scottish National Antarctic Expedition, was also expected, but -illness

prevented him being present. There was a gathering of over 150

gentlemen.

ROYAL SCOTTISH GEOGRAPHICAL SOCIETY.

REPORT OF COUNCIL.

Twentieth Session, 1903-1904.

The Council has the honour to submit the following Eeport :—

Membership.

The changes which occurred during the Session in the number of members

were as follows :

—

Number on 1st November 1903. .... 1372

New members added, ..... 156

1528

Deduct by Death, .... 29

„ Resignation, . . . .35

Number remaining on 31st October 1904, . . . 1464

Of this number, 850 are on the Edinburgh list, 263 are on the Glasgow list,

105 and 92 are on the Dundee and Aberdeen lists respectively. In addition to

those on the lists named, 47 members reside abroad, and 107 reside in England.

Of the total number of 1464 members, 261 are life members.

Meetings.

The Society's Anniversary Meeting was addressed by Commander B. E. Peary,

U.S.N. Thirty-four ordinary Meetings were held, thirteen of them in Edinburgh,

eight in Glasgow, five in Dundee, and eight in Aberdeen. These meetings were

addressed by Commander E. E. Peary, U.S.N., Mr. H. J. Mackinder, M.A., Sir

Thomas H. Holdich, K.C.M.G., K.C.I.E., C.B., Mr. W. Douglas, Captain A. A.

M'Hardy, R.A., D.S.O., Miss Buxton, Mr. W. L. Allardyce, C.M.G., Lieutenant

E. H. Shackleton, Professor Robert "Wallace, Hon. John Ferguson, C.M.G., Miss

E. Sykes, Mr. Arthur Diosy, F.E.G.S., Mr. Arthur Gulston, Mr. Nelson Annan-

dale, B.A., Captain Barrett Hamilton, F.R.G.S., Captain A. Boyd Cuninghame,

Dr. J. H. Wigner, Dr. J. S. Flett, Mr. T. N. Johnston, M.B, CM., F.R.S.E., and

Mr. J. Bentley Philip, M.A.

Finance.

The Council begs to submit the Annual Financial Statement.
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The Society's Magazine.

The Scottish Geographical Magaiine has, as usual, been published monthly

throughout the past Session.

The Council is glad to acknowledge its obligation to the contributors of

articles, and to the following ladies and gentlemen who have rendered valuable

assistance to the Editors :—Miss E. C. Sykes, Mrs. F. B. Workman, Hon. J.

Abercromby, J. G. Bartholomew, R. Bessier, Rev. J. Bryant, H. M. Cadell,

S. H. F. Capenny, Rev. E. C. Dawson, Win. Douglas, Dr. R. W. Felkin, H. B.

Finlay, Dr. John Gunn, Marcel Hardy, H. B. Johnstone, Thos. S. Muir, Rev. R.

Mackenzie, J. R. Reid, Ralph Richardson, Kenneth Sanderson, Colonel James

Sconce, Dr. J. Y. Simpson, W. A. Taylor, Coutts Trotter, Captain Williams, and

W. B. Wilson.

Library and Map Department.

During the past Session 159 books, 27 pamphlets, 67 reports, 3 atlases, 269

map-sheets and charts have been added to the Library. The number of volumes

borrowed by members was 924 ; and the Library was, as usual, much consulted

by non-members in search of geographical information. The expenses of the

Library amounted to £33, Is. 9d.

The Council desires to record its thanks to foreign and Colonial Governments

for the official publications they have presented to the Library ; and also to the

undermentioned private donors of books and maps, viz.:—F. H. Grinlinton,

C.M.G., F.R.G.S., Eduardo Higginson, Ritmester Isachsen, Ritmester Gunn,

Nelson Annandale, Colonel Sir Edward T. Thackery, and Dr. George Smith.
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In thefolloxcing Index the Alphabetical Order is adhered to throughout. Titles

of Papers are in deeper type. Contraction, rev.= Revieic in the Magazine.

Abyssinia, Agricultural Possibilities in,

490.

Ackroyd, W. . on the Cause of Saltness of

the Dead Sea, 158.

Adis Ababa-Jibuti Railway, progress of,

317.

Adria, Xeue Skizzen von der (Stradner),
rev., 497.

Africa, Big Game Shooting and Travel in

South-East (Findlay), 56; rev., 220.

British East, Condition of Jubaland,
380.

Central, Anthropological Expedition
to, 159.

Cotton Growing in West, 142.

Dawn in the Dark Continent of

(Stewart), rev., 104.

from South to North through Marotse-
land (Gibbons), 392 ; rev., 498.

Geography of South and East (Lucas),

rev., 272.

German East, and the Congo Free
State, Boundary between, 318.

Protectorate, British Central, Culti-

vation of Cotton in the, 357, 362.

East, Cultivation of Cotton in

the, 362.

Railway Development in, 317.

Southand East, Geographyof (Lucas),

108.

South, Population of, 318.

The Economic Development of West.
By Edmund D. Morel, 134.

African Colonies, West, Cultivation of

Cotton in the, 357.

Aix-les-Thermes to Ripoll, Proposed Rail-

way from, 659.

Alaska Boundary, The (Davidson), 391 ;

rev., 501.

Glaciers and Glaciation (Karl Gilbert),

222.

Northern, Exploration in, 492.

The Oil Fields of, 322.

Alexander, Lieut. Boyd, Expedition to

Northern Nigeria, 158.

Expedition to Lake Chad,
378, 602.

VOL. XX.

Allardyce, W. L., C.M.G., Lecture byr

150.

The Fijians and their Fire-
walking, 153.

Allendorf, Dr. Hans, Handbuch der Wirt-
schaftskund Deutschlands, 614.

Alps, The Eastern (Baedeker), rev., 325.
America, Greater (Colquhoun), 391 ; rev..

501.

North (Regions of the World Series:
Russell), 391; rev. , 557.

Great North-West and Great
Lake Region of (Fountain), 108; rev.,

273.

(Round the World Geographical
Reader), 614.

American History, Geographic Influences
in (Brigham), rev., 273.

Industries and the World's Com-
merce (Macfarlane), 56.

Americanists, International Congress of,

438.

Andes, Baron E. Nordenskjold's Expedi-
tion to the, 160.

Andre, Eugene, A Naturalist in the
Guianas, 222 ; rev., 387.

Andrews, W. A. , on Passes of the Alps,
536.

Angola, Southern, to Pretoria, Projected
Railway from, 317.

Annandale, Nflson, Fasciculi Malayenses,
56 ; rev., 101 ; 108, 167 ; rev., 270 ; 448 ;

re v. , 610.

Lecture by, 261.

The People of the Faroes, 56.

The People of the Malay Penin-

sula, 337.

Antarctic Expedition, Belgian, Meteoro-
logical Results of the, 493.

French, Dr. Charcot on the
Plans of the, 160.

German, Results of the, 606.

National, Description of Map
Illustrating First and Second Season's

Work of the, 434.

Return of the Discovery,

264, 320.
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Antarctic Expedition, Scottish National,

A. gentine < Government and the Meteoro-

logical and Magnetical Station at Scotia

Bay, 552.
.

"

Continuation of Meteoro-

logical Station at Scotia Bay, 161.

Dr. Nansen and the, 654.

First Year's Work, 49,

57.
Meteorological Results com-

pared with results of Recent Expedi-

tions, 319.
Prof. Otto Kriimmel and

the, 655.
Refitting of Scotia., 49.

Results of the Second
Season's Work, 381.

Swedish, Arrival of the Argen-

tine Relief Boat Uruguay at Rio Gal-

legos, 50.

Preliminary Account of

the Results of the, 146.

Results of the, 493, 655.

Return of the, 50.

Glaciation, Dr. Nordensk joldon, 218.

Voyage of the Scotia, First. By
William S. Bruce, F.R.S.G.S., 57.—

—

I. Narrative. By W. S.

Bruce, F.R.S.G.S., 113.— — II. Meteorology. By Robert
C. Mossman, F.R.S.E., 113.

III. Zoology. By W. S.

Bruce and D. W. Wilton, 121.

IV. Deep Sea Deposits. By
J. H. H. Pirie, B.Sc, M.B., 129.

V. Note on the Geology of

the South Orkneys. By J. H. H. Pirie,

B.Sc, 130.

VI. Bacteriology. By J. H.

H. Pirie, 131.

VII. Botanical Report. By
R. N. Rudinose Brown, B.Sc, 132.

VIII. Plankton Report. By
R. N. Rudmose Brown. B.Sc, 132.

Anthropologic, Ethnographic und Geo-
graphie. Wandtafeln fur den Unter-
richt (Martin), rev. , 167.

An Tuirc, Loch, Survey of, 178.

Arabia, The Penetration of. The Storj* of

Exploration (Hogarth), 280; rev., 443.

Arctic Expedition, Canadian, 320.

Commander Peary on his pro-

posed, 607.

M. Charles Bernard's proposed,
437.

The Ziegler, 607.

Exploration, An Old Story of, 415.

Proposed Russian Expedition to the,

161.

Relief Expedition, The Ziegler, 382.

Ardblair, Loch, Survey of, 14.

Argentine Year-Book, 1903, The, rev.,

166.

Asia, Central, and Tibet, Towards the
Holy City of Lhassa (Hedin), 55; rev.,

202.

Asia, Central, Results of Dr. Sven Hedin's
Three Years' Work in, 5911.

The Desiccation of, 431.

Minor, Rev. H. S. Cronin on Ptole-

my's Map of, 526.

Assuan Dam, The, Result of the First

Year's Trial, 160.

Reservoir and Lake Moeris, The,
(Willcocks), 558.

Assynt District, Lochs of the, 169,

235.

Notes on the Geology of the.

By B. N. Peach, LL.D., F.R.S., and
J. Home, LL.D., F.R.S., 235.

Notes on the Biology of the Lochs
in the. By James Murray, 245.

Loch, Survey of, 171.

Atlantic to the Chad, by the Niger and the

Benue, From the. By Captain Lenfant,

306.

Aubin, Eugene, Le Maroc d'Aujouid'hui,

392; rev., 445.

Auchenchapel, Loch, Survey of, 28.

Austen, Ernest Edward, A Monograph on
the Tsetse Flies, rev., 107.

Australasia : The Britains of the South,

(Gibbs), 10S, 385.

Australia, Captain Yere Barclay's Expedi-

tion into Central, 381.

Cultivation of Cotton in, 370.

(Round the World Geographical

Reader), 614.

The Opal Formations of. By R. M.

Macdonald, 253.

Two Awheel and Some Others Afoot

in (Jose), rev., 105.

Australian Interior, Some Features of the.

By Robert M. Macdonald, 577.

Australind : Wanderings in Western
Australia and the Malay East (Taun-

ton), rev. , 166.

Austrian Life in Town and Country (Pal-

mer), 16S.

Austro - Hungarian Life in Town and
Country (Palmer), rev. , 270.

Awe, Loch, Survey of, 174.

Bad a' Ghaill, Loch, Survey of, 192.

Baedeker, Karl, Berlin and its Environs,

rev., 326.

Central Italy and Rome, 168 :

rev., 325.

Northern Germany, 108; rev.,

325.
Norway, Sweden and Denmark,

r< v., 325.

Switzerland, rev., 325.

The Eastern Alps, rev., 325.

The Rhine from Rotterdam to

Constance, rev., 325.

The United States, with an Ex-

cursion into Mexico, 559.

Bahama Islands, Geographical Expedition

to the, 93.

Bainie, Loch, Survey of, 28.

Balfour, H. , on the' Theory of Evolution
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in the Material Arts as expounded by
the late General Pitt -Rivers. 525.

Baluchistan, Discovery of Chromite in,

SS.

Barca, A Journey to, 377.
Barclay, Captain Vere, Expedition into

Central Australia, 381.

Barthelemy, Le Marquis de, Au Pays Moi,
108 ; rev., 326.

Bartholomew's Survey Atlas of England
and Wales, rev., 98.

Bithymetriial Survey of the Fresh-Water
Lochs of Scotland. By Sir John Murray,
K. O.B. , F.R.S., and Laurence Pullar,

F.R.S.E., 1, 169, 235, 449, 628.

Beaches in Scotland and Ireland. Raised,

^
430.

Beannach, Loch, Survey of, 175.

Beazley, C. Raymond, The Text and
Versions of .John de Piano Carpini and
William de Rubruquis, rev., 10(5.

Belgian Antarctic Expedition, Meteorolo-
gical Results of the, 4'.i:!.

Benachally Loch. Survey of, 27.

Beuard, Charles, La ConquSte du Pole,
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